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00969963  CAB Accession Number: 802407952

Study of the use of zefuse slag concrete.
Oxiginal Title: Ondersoek de
afvalverbran ngss lak.‘ken beton.

Publication
€A Rbstracts EtE 2001/Nov (c) 2001 CAB International

toepassing  van

2/6/8 (Item 3 from file: 50)
00313886  CA3 Accession Number: 751915099
Effect of increasing amounts of town- refuse slag on yields and
trace-element Con(encs of wheat .
Publication Yeaxr: 197
CAR Abstracts 1972- QUﬂl/Nov (c) 2001 CAB International

2/6/10 (ltem 5 from file: 50)
00233560 CAB Accession Number: 750330246
preliminary trials with refuse
sports grounds.
Original Title: Vorversuche mit tMullschlacke als Dranschicht Baustoff
fur Raﬁ?nspurtflac’le
Publication Year:
CAB Abstracts 1972 7001/Ncw {e) 2001 CAB International
2/6/12 (Item 1 from file: 203)
00921318
plant uptake of heavy metals (pots and mini plots), D: Trace metals in

solid waste materials, plant availabilities in soil mixtures at varying pH,

pot experiments (sandy-loam, green house, lLtalian ryegrass, sludge,
garbage , compost, sl\xdge gyro].ys).s slag , ineineration slag
oper 2ine, mckel lead, cadmum pi)

fly
{Snormeraloptig. & Planter. (kar

affaldsmaterialer, planl’thlg.ﬁExgellghed veh )cxdxndbland)ng ea vitisrends

pl; kaxforsoeg)

[Agru_ul.tuxal use Of sewage, 3: Report sections] (Slammets
jordbrugsanvendelse, 3: Delrapporter)
AGRIS 1974-2001/0ct Dist by NAL, Intl Copr. All rights reserved

2/6/14 (item 1 from file: 8)

05776764

ritle: Pundansstal tescq on application of MSW direct melting slag as
soil improvement |rat

Publication Year:

Ei Compendexlﬁl lain zBD]/De&* W4 (c) 2001 Engineering Info. Inc.

276715 (Item 2 from file: 8)
1918084
tle; Musllschlackenbehandlung in der MVB llam.lsurg Borsigstrasse

x RS fuse incineration treatment  in  the
Hamburg Bors 1gstrasse refuse incineration pldnr_

publication Year: 19

Ei Compendex(R) 157n zool/uec W4 (c) 2001 Lngxnser;\ng info. Inc.

1/6/16 (ltem 3 from file: 8)

03883223

Title: Mechanische Aufbereitung von Schlacke aus Muellverbrennungsanlagen
mit dem Schwerpunkt Schrott

Title: Mechanical processing of refuse incimerator slag with special
emphasis on tefusa 1nc1neratox scrap

Publication Yeax:

u Compendex (R) 1970 2001/Dec W4 (c) 2001 Engineering Info. Inc.

/6717 (Item 4 from file: 8)

02801727

Title: Beurteilung dex Umweltvertraeglichkeit
vonMuell acken im

Title: Bvaluation of the environmental compatibility of using slag from
zefuse incineration m road construction.

publication Year:

Ei Compendex(R) 1570 ZGOl/Dec W4 (c) 2001 Engineering Info. Inc.

2/6/18 (Item 5 from file: 8)
00578330
Title: Refuse
Title: MUELLSCMLALKENSCHME ZE
publication Year: 1976
Ei Compendex(R) 1970 2001/Dec W4 (e) 2001 Engineering Info. Inc.

Slag Melting: Experiences and Expectations.
-- ERFAHRUNGEN, ERWARTUNGEN.

2/6/20 (Item 7 from file: 8)

00242360

Title: cancxusmns drawn from operating experience of a refuse slag
sintering pla

Hirer o Boloevucgen  aws  den
tuellschlackensinteranlage.
Publication Year: 137

Ei Compendex (R) 1370- ZUOJ/DEC W4 () 2001 Engineering Info. Inc.

Betriebserfahrungen  mit  einer

slag as a material for the draimagelayer in turf
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Comment No. 25 (cont.) Issue Code: 07
unexpected discharge of a hazardous material that threatens the life,
health, or safety of citizens or the environment is considered an
environmental emergency. More information on the Emergency
Response Team can be found on the Internet at
http://water.nr.state.ky.us/dow/dwert.htm.

Comment No. 26 Issue Code: 12
Vitrified frit produced from the quenching of molten slag from the
gasification process is a commercial product, not a waste. The frit
from gasifiers operating on a 100 percent coal feed has consistently
proven to be nonhazardous under RCRA. Since this project will be
using adifferent feed stream, the final batch of frit should be tested to
ensure that it meets all TCLP criteria and is therefore nonhazardous.
The vitrified frit consists primarily of ash (99.2 percent by weight)
composed of oxides of the following elements silicon (SiO,),
auminum (AlQ,), titanium (TiO,), iron (Fe0;), cacium (Ca0),
magnesium (Mg0), potassium (K,0) and sodium (Na,O). Thefritalso
consists chloride, fluoride, antimony, arsenic, beryllium, boron,
cadmium, chromium, cobalt, copper, lead, manganese, mercury,
molybdenum, nickel, silver, thallium, vanadium and zinc. All
constituents of the frit are immobilized in a glassy matrix which is
resistant to corrosion in the environment. The frit from gasifiers
operating on other feed streams is considered nonleachable by EPA
standards. Because the slag from the gasification processisin afused,
vitrified state, it rarely fails TCLP for metals. Slag is not a good
substrate for binding organic compounds, so it is usually found to be
nonhazardous, exhibiting none of the characteristics of hazardous
waste. Vitrified frit produced by gasifiers operating on different feed
streams passes the more stringent Universal Treatment Standards
criteriaof the EPA-TCLP analytical method and is nonhazardous. The
frit from thisfacility is also expected to pass the Universal Treatment
Standards criteria. Chapter 3 of the EI'S has been revised to include a
more detailed description of the frit.
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2/6/26
09513461
Title: Melting and stome production using MSW incinerated ash  (ABSTRACT
AVAILABLE) Publication date: 2001000

SciSearch(R) Cited Ref Sci 1390- 2001/DeL W5 (e) 2001 Inst for Sci Info

(Item 1 from file: 34)
Genuine Article#: 412VM  Number of References:

2/6/28 (Item 1 from file: 40)

00398899 _ ENVIROLINE NUMBER: 92-09432 .
Slng and Fly Ash MSW Incineration Plants Characterization and
Reu:

Se P

gnvuunn-uz) 1975 2001/Dec
2e2s \ltem 1 from file: 41)

254352 98-0958

Assessment of tne long-term behavior of MSW inciperator sla

Bou ution Abs 1970-2001/Nev (e) 2001 Cambridge Scientific Ahqrracrs

276730 (Item 2 Erom file: a1)

033515 75 02666

Using slag from zefuse incinerators as a building narerial. PUbLYr:
Soltution Abs 1970-2001/Ney (c) 2001 Canbridge Seientific Abstracts
2/8/31 (Item 1 Erom file: 51)

00109885  76-02-m0224  SUBFILE: FSTA

Effect of increasing doses of incinerated household refuse
yield and trace element content of wheat

Einfluss steigender Gaben an Muellschlacke auf die Extragsbildung und den
Genald an Spurenelementen im Weizen.

1973

¥ood Sci.Glech.abs 1963-2001/Feb W1 () 2001 FSTA IFIS Publishing

slag on

2/5/32

Strie; OUSENOLD- REPUSE INCINERATION SLAG IN ROAD ENGINEERING - THE
FRENCH EXPERLENCE

PUSLICATION DATE: 20000000

DATA SQURCE: Transport Research Laboratory (TRL)

Transport Res(TRIS) 1970-2001/Nev (c) fmt only 2001 Dialog Coxp.

(Ite!n T from Eile: 63)

2/6/33 (Item 2 from file: 63)
00179992 DA
TITLE: REFUSE INCINERATION SLAG IN ROAD CONSTRUCTION;

AFVALVERBRANDINGSSLAK IN DE WEGENBOUW

PUBLICATION DATE: 19771000

DATA SOURCE: ‘Iransport and Road Research Laboratory Imstitute for Road
safety Research State Road Laboratory, Netherlands

Transport Res(TRIS) 1370-2001/Nov [c) fmt only 2001 Dialeg Corp.

2/5/14 (Item 1 from file: 65)
032'.23636 INS1DE CON?ERZNCE ITEM ID: CN034193904

1d- refuse ion slag in road engineering -the French
e

CONFERENCE: Eurcpean conference on mineral planning: Mineral plamning in
Burcpe-2nd (199910)

Inside Conferences 1993- -2001/Dec W4 {c) 2001 BLDSC all rts. reserv.
2/6/35 (r
02311981  INSIDE CONFERENCE ITEM ID: CN024211210

Processing and utilisation of slag from refuse incinerators

CONFERENCE: International mineral processing congress Vol 5; Wastetreatment, recycling
and soil remediation-20th (199709)

Inside Conferences 1993-2001/Dec W4 (c) 2001 BLDSC all rts. reserv.

tem 2 frou\ file: 65)

2/6/36 (Item 3 from file: 65)

02090225 INSIDE CONFI EJIENCE ITEM 1D: CN021901112

Actual Data Report of Residue and Fly Ash Melting, and Slag Recovery in
the MSW Incineration Plant

CONPERENCE: LSWA internatiomal congress-7th (199610)

Inside Conferences 1333-2001/Dec W4 (o) 2001 BLDSC all rts. reserv.

2/6/37 (Item 4 from file: 65)

00721397  INSIDE CONPERENCE ITEM ID: CN007033692

Chlorine, Sulfur, and Soluble Slag Extraction with Energy Density
Improvements of a MSW Slurry

CONFERENCE: Coal utilization and fuel systems-19th International
technical conference (139403)

inside Conferences 1993-2001/Dec W4 () 2001 BLDSC all rts. reserv

(Item 1 from file: 68)

2/6/38
00432246 Environmental Biblicgraphy Numbexr: 2101077

Slag and fly ash from MSW incineration plants characterization and use
PUBLICATION YEAR: 199

Env.Bib. 1974-2001/Nov (c) 2001 Internl Academy at Santa Barbara
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Comment No. 26 (cont.) Issue Code: 12
Variability in the RDF content is dependent on the MSW supply.
However, RDF production methodsinherently yield fairly uniformand
homogenous RDF. Due to the vitreous nature of the frit, there would
be no particular variability when a leaching test is conducted
regardless of the composition of the feed.

Comment No. 27 Issue Code: 16
DOE believesthat the Kentucky Pioneer IGCC Demonstration Project
ElIS adequately analyzesthe full scope of environmental impactsfrom
the proposed project. Chapter 3 of the EIS has been modified to
provide more detail on the gasification process, including the
production of the vitreous frit.

Comment No. 28 Issue Code: 13
Theintent of the project is not to lower the costs of waste disposal in
certain areas but rather to demonstrate this particular technology that
has the potential to enhance the economics of coal utilization and
lower the emissions output of atotally coal-based system. No risksto
the economic health of Kentucky have beenidentified. All riskstothe
physical health of theareaareidentifiedinthe EIS. Local benefitsare
discussed in Section 5.3, Socioeconomics. The relatively small
amountsand generally dispersed nature of MSW in Kentucky doesnot
economically support exclusive utilization of Kentucky-generated
MSW to produce RDF supplies. Importing RDF from a densely
populated metropolitan area is more economically viable in order to
supply the necessary amount of RDF required to operate the plant.

Comment No. 29 Issue Code: 12
The project produces primarily vitrified frit which is considered a
commercial product, not a waste stream. The frit from gasifiers
operating on a 100 percent coa feed has consistently proven to be
nonhazardousunder RCRA. Sincethisproject will beusing adifferent
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2/6/39 {zem 1 from file: 73)
MBEASE

05?92925 196?161924

Evaluati atibility of using slag from
refuse i ad cons:ruccioﬂ

BEURTEILUN HI T VON MULI LACKEN IM
STRASSENA

2/6/40 (Item 2 from file:

03804900 BaRas to: 19&&254340 .
Effect of boiler ash sla tion
EINFLUSS DER KEsserAsCHE AUP 5t QUALITAT o MULLVEREREJNUNGSSCHL-ACKL

EMBASE 1974-2001/Dec W& (c) 2001 Elsevier Science B.V.

2/6/41 {Item 3 f!om file: 73)
02659723 EMBASE No: 1984128632
$lag and fluegas of refuse incineration

TmASE 1974 2001/Dec W4 (c) 2001 Blsevier Science B.V.

2/6/a2 (Leen 4 from £1le: 73)
02633069 (BASE No: 1984152027
S15g and fluegas of refuse  ineineration plants

1982
EMBASE 1974-2001/Dec W4 (c) 2001 Elsevier Science B.V.

2/6/43 (Item 5 from file: 73)
02619833 EMBASE No: 1984188791
Slag and stack ash from refuse burning installations

1984
EMBASE 1074-2001/Dec W4 (c) 2001 Elsevier Science B.V.

2/6/a4 (Item 6 from file: 73)

01618842 EMBASE No: 1980175512

Method for preparation of auxiliary building material from slag and ash
rom refuse burning installations

VERFAHREN ZUR HERSTELLUNG EINES ZUSCHLAGSTOFFES FUR BAUMATERIALLEN AUS
ABFALLSCHLACKE UND FILTERASCHE AUS MULLVERBRENNUNGSANLAGEN

1980EMBASE 1974-2001/Dec W4 (c) 2001 Elsevier Science B.V.

2/6/46 (Item 8 from file: 73)
20997764 EMBASE No: 1978126091
$lag from refuse bumming installations used in roaduaking

EMEASE 1974-2001/Dec W () 2001 Elsevier Science B.V.

2/6/47 (Item 9 fxum file: 73)

00338014 EMBASE No: 1975110372

2relininary trials of _refuse ‘slag as drainage layer construction
material for ed

VBRVERSUCHE. LT MOLLSGHLACKE. ALS DRANSCHLCHT BAUSTOFF FUR
RASENSPORTFLACHEN

1974

EMBASE 1974-2001/Dec W4 (c) 2001 Elsevier Science B.V.

2/6/48 (Item 10 from file

00118950 EMEASE Not 1974309052
nfluence of increasing anounts of refuse slag on yield of wheat and

ST Coneont iof Lrﬁce lement

EINFLUSS STEZGENDER GABEN AN MULLSCHLACKE AUP DIE ERTRAGSBILDING UND DEN

GG A SPURENELEMENTEN 1M WETZEN

ENDASE 1974-2001/Dec W& () 2001 Elsevier Science B.V.

2/6/13 (Item 1 from file: 77)

261904

Suppl)er Accession Number: 01-07421 V29ND§

Metal release from MSW molten slag batch leaching test

Conference Papers index 1573 ZOOJ/NW o7 001 Cambridge Sci abs

2/6/51 (Item 1 from file: 94)

04870860  JICST ACCESSION NUMBER: 01A0500927 FILE SEGMENT: JLCST-E
Utilization of ~slag Produced by Pyrolysis Gasification and Melting
Process of MSW

oSt EeTes 15852003 Nov W3 (12003 3 Japan Science and Tech Corp(IST)

2/6/52 (Item 2 from file: 94)
04613997 JICST ACCESSION NUMBER: 00A0211677 FILE SEGMENT: JICST-E
Gror d ] The 1 Tests on Appl of MSW Direct

ity 0il Improvement Material., 2000
et s 1005 002 /oy w3 (o) 3008 3 Japan Science and Tech Corp(JST)

2/6/53 (Item 3 from file: 94)
04434305 JICST ACCESSION NUMBER: 00A0013173 FILE SEGMENT: JICST-E
Application of melt slag from garbage incinerated ash to fine aggregate
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Comment No. 29 (cont.) Issue Code: 12
feed stream, the final batch of frit should be tested to ensure that it
meets all TCLP criteria and is therefore nonhazardous. Waste
generated at the proposed facility that would be landfilled in the State
of Kentucky would be solid waste. Itisdifficult to determine whether
waste from this project would drive up the cost of landfilling. Landfill
cost increases are dependent on anumber of factors, not just the waste
generated from this proposed facility. Analysis of east coast waste is
beyond the scope of thisEIS.

Comment No. 30 Issue Code: 11
Heavy metals emissions from the gas turbine operation would be less
than 28.3 grams (1 ounce) per year. Total heavy metal deposition in
areas downwind of the project would be much lessthan 1.1 kilograms
per hectare (1 pound per acre) accumulated over 20 years. The
maximum air pollutant increase associated with emissions from the
proposed project would produce no significant short- or long-term air
quality impacts and health risks are expected to be minor. Air
emissions from the proposed project would be regulated by the State
of Kentucky. The air quality permit for the proposed project requires
continuous emission monitoring for criteria pollutants and annual
emissionstesting for cadmium, lead, mercury, hydrogen chloride, and
dioxins/furans. Noncompliance with permitted emission levelswould
result in a plant shutdown.

Comment No. 31 Issue Code: 02
The water used for the plant and any aqueous waste stream generated
by the project would be in compliance with federal, state, and local
guidelinesand ordinances. The presence of thefacility should have no
impact on future economic growth in Lexington, Clark County, or
Kentucky. No burdensto the economic health of theregion asaresult
of this project have been identified. According to the Cumulative
Assessment of the Environmental I mpacts Caused by Kentucky Electric
Generating Units prepared by the Kentucky Natural Resources and
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for concrete and solidification material for cement.
JICST-EPlus 1985-2001/Nov W3 (c)2001 Japan Science and '[‘ech Coxrp (JST)

2/6/54 (item 4 from file: 34)

04434304 JICST ACCESSION NUMBER: 00A0013172 FILE SEGMENT: JICST-E
ueilization of melt slag (crystallization slag )from garbage
incinerated ash to coarse aggregate for concrste., 19

J1CST-EPlus  1985-2001/Nov W3 (C)2001 Japan Science 224 Tech Corp (a5T)

2/6/55 (Item 5 from file:
04434298 JICST ACCESSION NUMBER: 00A0013166 FILE SEGMENT: JIC:

Effective uun:auon of slag made by thermal decomposition = meltlng
process from efuse . <

JICST-EPlus ]985 -2001/Nov W3 (CIRODI Japa.n Science and Tech Corp (JsT)

2/6/57 (Item 7 from file: 94)

04292933 JI1CST ACCESSION NUMBER: 99A0871943 FILE SEGMENT: JICST-E
The experimental examinacion on the utilization of the garbage
incineration ash liquid slag.

JICST-EPlus  1985-2001/Nov W3 [C]ZOOI Japan Science and Tech Corp (JST)

2/6/58 {Item 8 from file: 94)

04553401  JICST ACCHSSION NUMBER: 99A0852498 FILE SEGMENT: gtontee
Utilization of Melted Slag of MSW for Asphalt Mixture., 193
JICST-EPlus  1985-2001/Nov W3 (c)2001 Japan Science and Tech corp(asn

2/6/59 (Item 9 from file: 94)

04236453 JICST ACCESSION NUMBER: 99A0814872 FILE SEGMENT: JICST-E

seady on effective utilization of liquid slag from fly ash in garbage

incinerator., 19
Plus ]98‘3 AUU‘/I«DV W3 (£)2001 Japan Science and Tech Corp (JST)

2/6/60 (Iram 10 From file: 94)

9a1932¢5 ATCHT ACCRREION NOMBEE: S5NOTI0ST EILESEQUENTS JICSTNY
of utilization of Refuse

[n( ineration Ash and Me: ltxng sla . 1999

JICST-EPlus 1985-2001/Nov W3 (e)2001 Jspaﬂ Science and Tech Corp (JST)

2/6/62 (Item 12 from file: 94)
04188843 JICST ACCESSION NUMBER 99A0588879 FILE SEGMENT: JICST-E
Trial ef y product using refuse liquid slag

fine aggregate., 199

JICST-EPlus  1935- :acu/um W3 (c}2001 Japan Science and Tech Corp(JST)
2/6/63 {(Item 13 from file: 94)

041504339 J1CST ACCESSION NUMBER: 99A0600616 TFILE SEGMENT: JICST-E
Material property of sincered garbage slag fine aggregate of different
production method., 10!

JICST-EPlus 1985- 2001/}!0\1 W3 (12001 Japan Science and Tech Coxp (JST)

2/6/64 (Item 14 from file: 94)

04150429  JICST ACCESSION NUMBER: 99A0600605 FILE SEGMENT: JLCST-E
Possibility of utilization of smtezed garbage slag fine powder as
alternative cement material.,

JICST-EPlus 1985-2001/Nov W3 (cllﬂul Japan Stience and Teeh Corp (JST)

2/6/65 (1tem 15 from file:
04026340 JICST ACCESSION NUMRER: 99A0378178 FILE SEGMENT: JICST-ETechnology
develcpment in the Ministry of Construction Technology Offi

4. ©On the basic research and test on thes possibility of the reuse as
iivi engineering material of the melring solidification (
nen-industiisl vastes refuse melting slag ) The Touhoku Technology
Office. 399
JICST- EP].\,W 1985-. 20[!1/)!0\' W3 (c)2001 Japan Scxence and Tech Corp (JST)

2/6/66 (Item 16 from file: 9
03976483  JICST ACCESSION NUMBER: 99A0271560 FILE SEGMENT: JICST-E
Mamufacturing of glass and glass ceranics fxom sludge clag and  garbage
N fcimerated ash 1995 - 1937 (Ministry of Education S) -

JICST-EPlus 1985-2001/Nov W3 (c)2001 Japan Science and Toct L‘cxp(ds’n

2/6/67 {ltem 17 fxom file: 94)
05907441  JICST ACCESSION NUMBER: 99A0195153 PILE SEGMENT: JICST-E
':he »Iarldnce in the Physical Properties of MSW Incineration Ash & Slag .

ucs‘r ZPlus 1985-2001/Nov

(cNDOl Japan Science and Tech Corp (JST)

2/6/69 (Item 19 from 4)
280820, 158D Ackaston wonmeR, 99A0070883 PILE SEGMENT: PreJICST-E
Technology of atr garbage i ion fly ash molten slag .

JICST E:Plus 1985-2001/Nov W3 (c)2001 Japan Science and Tech Corp(JST)

2/6/70 (Item 20 from file: 34)

03792718 ulEST ACCES‘EION NL'MBEE QBAD‘\MHSA FILE SHGMBNT JICST-E
Study on_ Refu 998
e 1T Y5Es- Boei Ty wa (oY S008 Japan S once and Tech Corp (aST)
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Comment No. 32 Issue Code: 14
Environmental Protection Cabinet, further el ectric generation capacity
often facilitates the development of the area economy. Under the 50-
50 co-feed ratio, the Kentucky Pioneer IGCC Demonstration Project
would require the use of approximately 2,268 metric tons (2,500 tons)
of high-sulfur coal per day. The project would fulfill this need solely
through Kentucky coal.

Comment No. 33 Issue Code: 21
Becauseof DOE’ slimited roleof providing cost-shared funding for the
proposed Kentucky Pioneer IGCC Demonstration Project, alternative
sites were not considered. KPE selected the existing J.K. Smith Site
because the costs would be much higher and the environmental
impacts would likely be greater if an undisturbed area was chosen.

Comment No. 34 Issue Code: 22
Before any federal fundsare obligated, KPE will haveto provide proof
of finances for construction and operation of the project.
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2/6/71 (Item 21 from file: 94)

03256817 JICST ACCESSION NUMBER: 9BA0104167 FILE SEGMENT: PredlCST-E
utilization of lxquld slag of incinerated ash from the municipal refuse
to the road sub-base.

J1CST-EPlus  1985- 2001/:@: W (¢)2001 Japan Science and Tech Corp (JST)

2/8/72 (Item 22 from file: )

03252627 J1CST ACCESSION NUMBER: 98A0081040 FILE SEGMENT: PredlCST-E
A few consideration on the application of the surface melting style
garbage incineration ash slag to fine aggregate for comcrete.
1397

JICST-EPlus  1985-2001/Nov W3 (c)2001 Japan Science and Tech Corp (JST)

2/8/73 (Item 23 from file: 94
03109521  JICST ACCESSION NUMBER: 97A0196193 FILE SEGMENT: JICST-E
Environment and waste processing, and slectric heating. Melting of plasma
l:y'pe garbage incineration ash and resource recycling of slag .

chs'r EPlus 1985-2001/Nov W3 (c)2001 Japan Science and Tech Corp {JST)
2/6/74 (Item 24 from file: 94)

02853686  JICST ACCESSION NUMBER 97A0164865 PILE SEGMENT: PreJICST-E
Iy sl:udy on stabilization of refuse incineration residue molten slag .

JlCS’l‘—EPlus 1985-2001/Nov W3 (c)2001 Japan Secience and Tech Corp (JST)

2/8/75 (Item 25 from file: 94
02841414 .ncs'r Acczssnou NUMBER: 97ADD70899 FILE SEGMENT: PreJICST-E
Application of garbage incineration ash fused slag to asphalt concrete.

. 139501CST- B?lus 15852001 /Nov W3 (13001 Japan Science an Tech Corp (39T)
2/6/76 (Item 26 from file: 94)

02753809 JICST ACCESSION NUMBER: 96A0D347617 FILE SEGMENT: JICST-E
Practice of envirommental countercechnologies. = Recycling technology of
garbage incineration ash molten ., 1996

JICcsT-EPlus  1985-2001/Nov W3 (c) 2001 Japan Scxence and Tech Corp (JST)

2/8/77 (1tem 27 from file: 94)
02725770 J1CST ACCESSION NUMBER: 96A0291249 PFILE SEGMENT: JICST-E
vcilization of garbage incinerated ash liquid slag to asphalt mixture.

.ucs-r-gylus 1985-2001/Nov W3 (c)2001 Japan Science and Tech Corp (JST)

2/6/78 (Item 28 from file: 94)

02663597  JICST ACCESSION NUMBER: 96R0060040 FILE SEGMENT: JICST-E
Rasource recycling of slag by plasma-type garbage incineration ash
fusion furnace.

JICST-EPLlus 198; 200]/Nov W3 (c)2001 Japan Science and Tech Corp (JST)

2/8/79 (Item 29 from file: 94)

02628384  JICST ACCESSION NUMBER: 95A0851395 FILE SEGMENT: JICST-E
study of Recycling Ash of Burnl’. kefuse (Part 3). Application of Slag
Result from Melting Ash of Refuse for Ceramics Products., 19395
JICST-EPlus  1985-2001/Nov vu (c)zom Japan Science and Tech Corp (JST)

2/6/80 (1tem 30 from file: 94)

02577671  JICST ACCESSION NUMBER: 95A0851394 FILE SEGMENT: JICST-E
Study of Recycling Ash of Burnt Refuse (Part 2). Application of Slag
Result from Melting Ash of Burnt Refuse for Aggregates. 95
JICST-EPlus 1985-2001/Nov W3 (c)2001 Japan Science and rheh Corp (JST)
2/6/82 Titem 32 from file: 941

02550518  JICST ACCESSION NUMBER: $5A0578959 FILE SEGMENT: JICST-E
Study on the Chemical Components of slag Prepared from Oota Refuse
Incineration ?lant., 19

JLCST-EPlus  1985- zaux/mw W3 (c)2001 Japan Science and Tech Corp (JST)

2/6/85 (Item 35 from file: 94)

01520428  JICST ACCESSJDN NUMBER: 92A0335287 FILE SEGMENT: JICST-E
Melting Treatment of lncinerator Ash and Slag Utilization., 1992
JICST-EPlus  1985- 2001/mw W3 (c)2001 Japan Science and Tech Corp(JST)
2/6/86 (Item 36 from file: 94)

01342483  JICST ACCESSION NUMBER: 91A0525830 FILE SEGMENT: JLCST-E
Efffective utilization of melting slag from refuse incineration.

Report) ., 1991JICST-EPlus 1385- 2001/Nov w3 lr:Jznol Japan Science and ‘rech Corp (IST)

2/8/87 (ltem 17 from file: 94)
01342481  JICST ACCESSION NUMBER: 91A0525828 FILE SEGMENT: JICST-E
Investigation on scattering of melting slag from refuse incineration.,

1991
J1CST-EPlus  1985-2001/Nov W3 (c)2001 Japan Science and Tech Corp (JST)

2/6/88 (Item 38 from file:
01249669  JICST ACCESSION NUMBER: 90A0903543 FILE SEGMENT: JICST-E
Effective utilization of the slag . Paying attention to weight reductio of
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refuse incineration resmue by bigh tanperature melting, because of
the diffeiculty in securing reclamation land., 1390
JICST -EPlus 1985- 2001/N0v w3 (c)z2001 Jsp!n Science and Tech Corp (JST)}

2/6/89 (1tem 35 from file: 34)

01141255 JICST ACCESSION NUMBER: 90A0665583 FILE SEGMENT: JICST-E
pffective utilization of melting slag from refuse incineration., 1930
JICST-EPlus  1985-2001/Nov W3 (c)2001 Japan Science and Tech Corp{JST}

2/6/90 (ltem 1L from file: 98)
02517550 H.W. WILSON RECORD NUMBER: BGSI93017550
Garbage in, gravel out: plasma torches tramsmute waste into harmless

Mdy 193 (19930500)

General Sci Abs/Full-Text 1984-2001/Nov [(c) 2001 The HW Wilson Co.

2/6/91 (Item 1 from file: 103)

04251714 DE-37 0GJ0S1; EDB-98-003078

Title: Refuse mcmexa:mn slag treatment in the Hamburg-Borsigstrasse
refuse incineration pla

Original Title: Muallachlackenhehandlung in der MVB Hanburg-Borsigstrasse
publication Date: Oct 1937

Brergy SciTec 1974-2001/Sep B2 (c) 2001 Contains copyrighted material

2/6/92 (Ltem 2 from f£ile: 103)
04028442  EDB-96-112202

Title: Integrated gasification and brick-making process for tyeatment
of MSW

Title: Twelfth annual international Exttsburgh coal conference:
Proceedings. Coal -- Enmergy and the enviromment

Conference title: 12. annual intermational Pittsburgh coal conference
publication Dats: 1995

Energy SciTec 1974-2001/Sep B2 (e) 2001 Contains copyrighted material

2/6/93 (Item 3 from file:

03981630 NEDO-95-930346; zma 58 065390

Title: study of recycling a: burnt  refuse . Part 2. Application of
slag result from melting ash of burnt refuse for ceramics products
Original Title: Toshi gomi shokyakubai no sairiyo ni kansuru kemkyu. 3
Shokyakubai yoyu slag Bo yogyo kenzai eno tekiyo

Publication Date: 1 Sep 1%

Energy SciTec 1974- 2uu1/5ep B2 (c) 2001 Contains copyrighted material

2/6/94 (1tem 4 from file: 103)

03925074  SWD-95-007617; EDB-36-008634

Title: Corrosivity of flue gas slag in refuse fueled boilers
Background and slag synthesis

Oyiginal Title: Korrosivitet hos roekgasslagg i avfallspannor - Bakgrund
och slaggsyntes

Publication Date: Mar

Energy SciTec 1974- 2001/5ep B2 (c) 2001 Contains copyrighted matexial

2/6/95 (Item 5 from file: 103)

03719132 CLA-94-100748; EDB-94-135098

Title: RDF -pulverized coal co-firing in a slag combustor. Combustion tests at the
Coal Tech facility

Title: Second ional on ion technologies for a

clean environment

Conference title: 2. international conference on conbustion technologies

for a clean envimnmem_

Publication Date:

Energy SciTec 1974 zaol/sep B2 (c) 2001 Contains copyrighted material

2/6/96 (Item 6 from file: 103)
03620671 DE-94-00G1696; EDB-94-036637
Title: Mechanical progessing of refuse incinerator slag with special

n
Original Title: Hac‘xan15che Aufbereitung von Schlacke aus

Muell lagen mit dem Schrott

Publication Date: Dec 1993

Energy SciTec 1974-2001/Sep B2 (c) 2001 Contains copyrighted material

2/6/97 (Item 7 from £ile: 103)

03423561  DE 33-013630; BDB. 93 002437

Title: Possibilities of using refuse combustion slag
1ichl

Original Title: Verwer keiten von Muellverbr lacke
Publication Date: Sep 1
Energy Scil 1974~ 2001/ssp B2 (c) 2001 Contains copyrighted material

2/6/38 (Item 8 from file: 103)

01410897  ERA-09-031119; EDB-84-108697

Title: Characterization of slag and fouling residues from co-combustion
of powdered refuse -derived fuel with residual oil and comparison with
coal and RDF residues

Title: Resource recovery from solid wastes

Conference title: Conferemnce on resource reccvery from solid wastes
Publication Date: 1982
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Brergy SeiTec 1974-2001/Sep B2 (e) 2001 Contains copyrighted material

2/6/100 (Item 1 from file: 110)

00110787

Assessment of the long-term behavior of MSW incinerator slag
{1997)

WasteInfo 1974-2001/Jun (c) 2001 AEA Techn Env.

2/6/102 (Item 3 from file: 110)

00081383

Baustoffgemisch zur Herstellung von Form- und Fertigteilen sowie Verfahren
zur Herstellung der Baustoffgemische. (Building material mix based on
activated waste, preferably slag and ash from refuse incineration or
power station and brick and comcrete debris and waste) (In German)

(1992)

Wastelnfo 1974-2001/Jun (e) 2001 AEA Techn Env.

2/6/103 (Item 4 from file: 110)

00077666

Process and device for cleaning slag from refuse incimerators(1991)
WasteInfo 1974-2001/Jun (c) 20 AEA Techn Env

2/6/104 (ltem 5 from file: 110)
00072401
A method for incineration of rafuse - including recycling fly ash to

convert it to slag and adding agent to reduce emissions of acid gases
and/or dioxin(s)

11989)

Hastelnfo 1974- 4001/Jun (e) 2001 AEA Techn Env.

2/6/105  (ltem 6 from £ile: 110)

00024367

Characterization of slag and fouling residues from co-combustion of
powdered refuse -derived fuel with residual oil and comparison with coal
and RDF residues

(1962)

WasteInfo 1974-2001/Jun () 2001 AEA Techn Env.

2/6/108 (Item 7 from f£ile: 110)
00011329

LEACHING TESTS ON SLAC AND ASHES FROM HOUSEHOLD REFUSE COMBUSTLON
RESULTS AND CONCLUSIONS IN VIEW OF WATER PROTECTION. (IN GERMAN) .
(1974)

tasteInfo 1974-2001/Jun (c) 2001 AEA Techn Env.

2/6/107 (Item 8 from file: 110)

00004456

THE OXVGEN REFUSE_CONVERTER - A SYSTEM FOR PRODUCING FUEL GAS, OIL,
r?o_m:u METAL AND SLAG FROM REFU!

WasteInfo 1974-2001/Jun (¢} 2001 AEA Techn Env.

2/6/108 titem 3 from file:

00003856

USLNG SLAG FROM REFUSE INCINERATORS AS A BUILDING MATERIAL.
(NA)

WasteInfo 1974-2001/Jun (c) 2001 AEA Techn Env.

2/6/109 (Item 1 from file: 118)

0481140 ICONDA Accession Number: 1999{(07):1001563 ICONDA

Bautechnische Aspekte der Waesche von Muellverbremnungsschlacken
Engineering aspects of rinsed slag from garbage incineration plants

BUBLICATION DATE: 19550000

ICONDA-1ntl Construction 1376-2001/Jan (c) 2001 Praunhofer IRE

2/6/110 (Item 2z from file: 118)
0479753 _ 1CONDA Accession Numbor: 1999(07):1000131 1coNma
Muell und Muellverbr de in Hien

Refuse incineration pxncesses and residual slag xn Vieanna
yusmca-um DATE: 199800

-intl Cons:rur:tl.un 1976—2001/Jan (c} 2001 Praunhofer-IRB
2/6/111 (Item 3 from file: 11
0408131 ICONDA Accession Number: 1556(n>) 11300010 1CONDA
Des machefers d'incineration d'ordures menageres pour le chantier de la
deviation de Malzeville
HRIS (household refuse incineration slag ) for the Malzeville diversion
roject
PUBLICATION DATE: 19950000
ICONDA-Intl Construction 1976-2001/Jan (c) 2001 Fraunhofer-IR3

2/6/112 (Item 4 from file: 118)
0363243 ICONDA Accession Number: 1993(10):1000376 ICONDA

MVA-Schlacken verglasen. Die Forderungen an die Auslaugbarkeit werden
strenger - neue Verfahren und Einsatzgebiete

Clinkered slag from refuse incineration plants. The demands on
leachability are becoming stricter - mew methods and areas of application
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PUBLICATION DATE: 19930000
ICONDA-Intl Construction 1976-2001/Jan (c} 2001 Fraunhofer-IR3

2/6/113 (Item S from file: 118)

0252372 ICONDA Accession Number: 1997(07):1000753 ICONDA
Emissionspotential einer Muellverbr nie fuer
Schwermetalle

Emission potential of a refuse incineration slag monodump for heavy

metals
PUBLICATION DATE: 19950000
ICONDA-Intl Construction 1976-2001/Jan (¢) 2001 Fraunhofer-IRB

2/8/11a (Ltem € from file: 118)

0199167 I1CONDA Accession Number: 1988 (02):1300030 ICONDA

Scories d'ordures 1nc).nerEEs comme granulat pour betol

5lag of 1d refuse inci n used in place of aggregatein
concrete

ICONDA- Intl Construction 1976-2001/Jan (e) 2001 Fraunhofer-IRB
2/6/115 (Item 7 from file: 118)
0191256 ICONDA Accession Number: 1994 (11)
Schlacken und staeube verglasen. Aus MVA-
Glaswolle, Fasern, Schaumglas oder Gussglas hergestellt

\ln:r)Excat).on of slag and dust. Insulating glass wool, fibres, foamed
glacs or cast glass made from the residues of refuse incineration plants
PUSLICATION DATE: 19930000

ICONDA-Int]l Constzuction 18976-2001/Jan (c) 2001 Fraunhofer-IRB

1000219 1CONDA
werden isolierend:

2/6/116 (Item 1 from f£ile: 144]

12428286  PASCAL No.: 36-0105637

Des machefers d'incineration d'ordures menageres pour le chantier de la
deviation de Malzeville

(HRIS (household refuse incineration slag ) for the Malzeville
diversion project)

1995

Pascal 1973-2001/Dec W4 (c) 2001 INIST/CNRS

2/6/117 (Item 2 from file: 144)

12118447  PASCAL No.: 95-0348877

Valorisation en structure routiere du machefer d'incineration d'ordures
menageres de 1'usine de Lyon-Su

(Upgrading of Lyon-South incineration plant household refuse slag in
road structures)

1995
Pascal 1973-2001/Dec W4 (c) 2001 INIST/CKRS

2/6/118 (Item 3 from file: 144)
07516738  DASCAL No.: §7-0018306
Scories d'ordures incinerees comme granulat pour beton
Slag of housenold refuse incineration used in place of aggregate in
concrete) 1386 *
Pascal 1973 -2001/Dec W4 (c) 2001 INIST/CNRS

2/6/123 (Item 1 from file: 305)

217021

PCDD/BCDF (polychlorinated dibenzo-p-dioxins and dibenzofurans) formation
and destruction during co firing of eoal and RDF ( refuse -derived

fuel) in a slag -forming combustor.
PD- Jan 1994 ; 940100]
Analytical Abstracts 1980-2001/Dec W4 () 2001 Royal Soc Chemistry

2/6/124 (Item 2 from file: 305)

033555

Analysis of effluents of an urban solid refuse incinerator: study of
methods of extraction and analysis for quantitative determination of
polychlorodibenzo-p-dioxins.

PD- 1981 ; 810000]

Analytical Abstracts 1980-2001/Dec W4 (c) 2001 Royal Soc Chemistry

2/6/125 (Item 1 from file: 583}

05871685

\genyumemamzen ML Entsorgungs- und Energieanla

NETHERLANDS: LURGL /LENTJES GARBAGE INCINERATION

08 Jul 1993

Gale Group Globalbase (TM) 1986- mul/Dec 26 (c) 2001 The Gale Group

2/6/126 ucam 1 from file: 636
02257514 Supplier Number: 4325726 (USE FORMAT 7 FOR FULLTEXT)
Convert.i.)ng Garbage to Glassy Slag

Word Cmmt'
Gals Group Newsletter DB(TM) 1987-2001/Dec 27 (c) 2001 The Gale Group

2/8/127 (Item 2 from file: 636)

01098044  Supplier Number: 40764100 (USE FORMAT 7 FOR FULLTEXT)
Imrgi spots pxcmse in RDF cofiring

April 24, 198
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Word Count:
Gale Group Newsle:ter DE(TM) 1987-2001/Dec 27 (c) 2001 The Gale Group

2/6/128 (Item a from file: 399)

DIALQG (R] File 399: () 2001 AMERICAN CHMMICAL. SOCIETY. All rts. reserv.
Melting furnace with stable discharge of slag in waste treatment

CA SEARCH(R) 1967-2001/UD=13501 (e) 2001 AMERICAN CHEMICAL SOCIETY

2/6/129 (ltem 5 from file: 399)

DIALOG (R}File 393: (c) 2001 AMERICAN CHEMICAL SOCIETY. All res. reserv.

Study on development of application of municipal waste incineration

slags. Development of concrete products using crystallized slag as
aggregatesCA SEARCH(R) 1967-2001/UD=13601 (c] 2001 AMERICAN cue,nma.u "Soctery

2/6/130 (Item 6 from file: 399)

DIALOG (R)File 399:(c) 2001 AMERICAN CHEMICAL SOCIETY. All rts. reserv.
Method and equxpment for treatment of waste garbage by gasification and
melting to produce slag byproduct

CA SEARCH (R} 1967-2003/UDE13601 (e) 2001 AMERICAN CHEMLCAL SOCLETY

2/6/131 (ltem 7 from file: )

DIALOG (R)File 399:(c) 2001 AMERICAN CHEMICAL SOCIETY. All rts. reserv.
Content and intermal :ixst:nbunou of heavy metals in roots of plants
grown at alkaline pH on slag from municipal solid waste incineration
CA SEARCH(R) 196%-2001/UD=13601 (c) 2001 AMERICAN CHEMLCAL SGCIETY

2/6/132 (Item 8 from file: 399)

DIALOG (R)File 399:(c) 2001 AMERICAN CHEMICAL SOCIETY. ALl rts. reserv.
Method for careful selection of raw material in producing melting slag
CA SEARCH(R) 1967-2001/UD=13601 (c) 2001 AMERICAN CHEMICAL SOCLETY

2/6/133 (Item 9 from file: 399)

DIALOG (R} Pile 399:(c) 2001 AMERICAN CHEMICAL SOCLETY. All rts. Teserv.
s}mﬂ. furnaces for melting of trash with continucus discharging of wolten
sla

cA smcmm 1967-2001/UD=13601 (c] 2001 AMERICAN CHEMICAL SOCIETY

2/6/134 (Item 10 from file: 13

DIALOG (R} File 399: (c) 2001 RMERICAN CHEMICAL SOCIETY. All rts. reserv.
Hydraulic activity of sco- cement made by using slag from municipal solid
waste incinerator fly

CA SEARCH(R) 1967- zonl/lm-nsm {c) 2001 AMERLCAN CHEMLCAL SOCIETY
2/6/136 (Ltem 12 from file: 399)

DIALOG(R)File 393:(c) 2001 AMERICAN CHEMICAL SOCIETY. All rts. Teserv.
Manufacture of porous sintered body by using molten slag of municipal
waste and sewage sludge

CA SEARCH(R) 1967- 2an1/un-nsu1 () 2001 AMERICAN CHEMICAL SOCIETY

2/6/138 (Item 14 from file: 339)

DIALOG (R)Pile 399: (c) 2001 AMERICAN CHEMICAL SOCIETY. ALl rts. reserv.
ste in - A basis

o

1
CA SEARCH (R) 1957 2nm/un 13601 (c] 2001 AMERICAN CHEMICAL SOCIETY
2/6/141 (Ltem 17 from f)le 99}
DIALOG (R) File 333: (c) 2001 mm!(‘ml CHEMICAL SOCIETY. All rts. zeserv.Manufacture of
chlorine-free slag
CA SEARCH(R) 1967-2001/UD=13601 (c] 2001 AMERLCAN CHEMICAL SOCIETY

2/6/144 (Item 20 from file: 339)

DIALOG (R) File 393:(c) 2001 AMERICAN CHEMICAL SOCIETY. All rts. reserv.
Process and molten slag incinerator for treating urban domestic refuse
CA SEARCH(R) 1967-2001/UD=13601 (c) 2001 AMERICAN CHEMICAL SOCIETY

2/6/145 (Ltem 21 from file: 399)
DIALOG (R) pue 399: (c) 2001 AMERICAN CHEMICAL SOCLETY. All rts. reserv.
Process integrated txeatment of slag from municipal refuse incineration
A SEARCH (R} 1567-2001/UD-13601 (<] 2003 AMERLCAN CHEMICAL SOCIETY

2/6/146 (Item 22 from file: 399)

Dmmmmmle 399:(c) 2001 AMERICAN CHEMICAL SOCIETY. All Its. reserv.
ong-term benavior of slag from heat treatment of municipal wastes

R Banata (%) 1967-2001/Ub=15601 (¢) 2001 AMERLCAN CHEMLCAL SOCIETY

2/6/147 (Item 23 from file: 339)

DIALOG (R)File 399:(c) 2001 AMERICAN CHEMICAL SOCIETY. All rts. Teserv.
Method for gasification treatment of organic waste with recycle of gas
and wastewater and particular slag

CA SEARCH(R) 1967-2001/UD=13601 {c) 2001 AMERICAN CHEMICAL SOCLETY

2/6/148 (Item 24 from f£ile: 399)

DIALOG (R) File 399: (c) 2001 AMERICAN CHEMICAL SOCIETY. All rts. ressrv.
Effect of post-combustion chamber conditions in refuse combustion
equipment on the quality of crude gas and slag

CA SEARCH(R) 1967-2001/UD=13601 (c) 2001 AMERICAN CHEMICAL SOCIETY
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2/6/150 (Item 26 from file:

DIALOG(R) File 399: (c} 2001 AMERICAN CHEMICAL SOCIETY. All Its. Ieserv.
Operation of fluidized bed imcinerator for industrial wastes or municipal
refuse treatment

CA SEARCH(R) 1967-2001/UD=13601 (c) 2001 AMERICAN CHEMICAL SOCIETY

2/6/154 (ltem 30 from file: 39

DIALOG(R) File 399:(c} 2001 AMERICAN CHEMICAL SOCIETY. All rts, reserv
Method and device for suppxessmg generation of minute algae in water by
using incinerator s

CA SEARCH (R) 1967- 2001/UD=13601 (c) 2001 AMERICAN CHEMICAL SOCIETY

2/6/155 em 31 from file: 399)

DmmGH)h}e 399.(e1 2001 AMERICAN CHEMICAL SOCLETY. All rts. reserv.
Method for treatmem—. of solid waste huvmg large water content to be
molten slag w rification of £lue gas

Th SeARCH (B) | 1967- 3001/ UD=13601 (c) 2001 AMERICAN CHEMICAL SOCIETY

2/6/157 (Item 33 from file: 399)

DIALOG (R) File 393:(c) 2001 AMERICAN CHEMICAL SOCIETY. All rts. reserv.
Newest develupments and long-term experiences in fluxd)zed bed combustion
technolo

Ch SEARCHTR) 1967-2001/UD=13601 (c) 2001 AMERICAN CHEMICAL SOCLETY

2/6/158 (Item 24 from file: 199)
DIALOG (R) File 399:(c) 2001 AMERICAN CHEMICAL SOCIETY. All Yts. reserv.
System fox gasl!xcatlcn of waste garbage and melting £ly ashes with
improved slag discharg

CRTSERRCH (R) 1967 2001/UD=13601 (c) 2001 AMERICAN CHEMICAL SOCIETY

2/6/159 (Item 35 from file: 3939)

DIALOG (R) File 399:(c) 2001 AMERICAN CHEMICAL SOCIETY. All rts. reserv.
Elaboration of a MSW1 fly ash solidification stabilization process: use
of statistical design of experiments

CA SEARCH(R) 1967-2001/UD=13601 (c) 2001 AMERICAN CHEMICAL SOCIETY

2/6/161 (Item 37 from file: 399)

DIALOG (R) File 393: (c) 2001 AMERICAN CHEMICAL SOCIETY. All rts. reserv.
Municipal refuse :raarmmt for recovering valuable materials while
detoxicating waste gasi

Ch SEARCH(R) ' 1367-3001/UD=13601 () 2001 AMBRICAN CHEMICAL SOCIETY

2/6/162 (Ltem 38 from file: 399)

DIALOG (R) File 399: (c) 2001 AMERICAN CHEMICAL SOCIETY. All rts. reserv.
Trestoent af slag from ashes from incineration of wunicipal refuse and
wastewater treatment slu

G SEARCH (R) 19€7.3001/UB-13601 {e) 2001 AMERICAN CHEMICAL SOCIETY

2/6/165 (Item 41 from file: 399)DIALOG(R)File 399:(c) 2001 AMERICAN CHEMICAL
SOCIETY. ALl rts. xesary.

Gasification and smelting system using oxygen blowing for municipal waste

CA SEARCH(R) 1967-2001/0D=13601 {c) 2001 AMERICAN CIIBM[CAL SOCIETY

2/6/18 (Item 42 from fila: 399)

A3 Tr ite So5: (o) 5001 AMERICAN CHEMICAL SOCIETY. ALl rts. reserv.
Plant for incineration o e and melting slag and its structure
CA SEARCH (R) 1967-2001/UD=13601 (c) 2001 AMERICAN CHEMICAL SOCIETY

2/6/167 (Item 43 from file: 399)

DIALOG (R)File 399: (c) 2001 AMERICAN CHEMICAL SOCIETY. All rts. reserv.
Environmental propertiss of v.\hrx.hsd £ly ash from hazardous and
municipal waste incineratior

Ch SEARCH (2)  1367-2001/UDe13601 (c] 2001 AMERICAN CHEMICAL SOCIETY
2/6/172 (Item 48 from file: 399)

DIALOG (R)File 399:(c) 2001 AMERICAN CHEMICAL SOCIETY. All rts. resexrv.
Method for melting munxc:.pal refuse incineration residue without
increasing viscosity of

CA SEARCHIR) 1967- 2001/03-13501 () 2001 AMERICAN CHEMICAL SOCIETY
2/6/175 (Item 51 from file: 399)

DIALOG (R) File 399: (c) 2001 AMERICAN CHEMICAL SOCIETY. All rts. reserv.
Melting and burning apparatus for dry distillation and thermal
decomposition of wastes and capahle of recovering granulated slag with
little heavy metal contaminati

Ch SEARCH (%] | 1967-2001/UDe13601 (¢) 2001 AMERICAN CHEMICAL SOCLETY

2/6/179 (Item 55 from file: 399)

DIALOG (R) File 399: (c) 2001 AMERICAN CHEMICAL SOCIETY. All rts. reserv.
Hydraulic compositions obtained from incinerator ash and their hardened
Toducts

CA SEARCH(R) 1967-2001/UD=13601 (c) 2001 AMERICAN CHEMICAL SOCIETY

2/6/180 (Ltem 56 from file: 359)

DIALOG (R} File 399:(c) 2001 AMERICAN CHEMICAL SOCIETY. All rts. reserv.
Melting treatment of inecinerator residue containing salts for slag
recovery as aggregate
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CA SEARCH(R) 1967-2001/UD=13601 (c) 2001 AMERICAN CHEMICAL SOCTETY

2/6/182 {1tem 58 from file: 399)

DIALOG(R)File 399:(c) 2001 AMERICAN CHEMICAL SOCIETY. All rts. resexv.
system mr gas).fu.nt)on and melting treatment of waste garbage with
improved

cA GE.ARCHIR) 1967-2001/UD=13601 (c) 2001 AMERICAN CHEMICAL SOCIETY

2/6/183 (Item 59 from file: 399)

DIALOG(R)File 399:(c) 2001 AMERICAN CHEMICAL SOCIETY. All rts. resexrv.
Apparatus treatment of melting slag from ash melting treatment in garbage
treatment facility to reduce lead content

CA SEARCH(R) 1867-2001/UD=13601 (c) 2001 AMERICAN CHEMICAL SOCIETY
2/6/184 (Item €0 from file: 399)

DIALOG(R)File 399:(c) 2001 AMHRLCAN CHEMICAL SOCIETY. All rts. reserv.
Production of granulated slag with smooth surface

CA SEARCH(R) 1967-2001/UD=13601 (c) 2001 AMERICAN CHEMICAL SOCIETY

2/6/185 (Item 61 from file: 399)
DIALOG(R) File 399:(c) 2001 AMERLCAN CHEMICAL SOCIETY. All rts. reserv.
Calcium silicate compositions containing incinerator ash molten slag fox
forming construction waterials

CA SEARCH(R) 1967-2001/UD=13601 (c) 2001 AMERICAN CHEMICAL SOCIETY
2/6/186 (Item 62 from file: 399)

DIALOG(R) File 399:(¢) 2001 mmucm CHEMICAL SOCIETY. All rts. regerv.
Characterization and assessment of refuse incinerator slag from 15 refuse
incinerators with different techmo:

CA SEARCH(R) 1867-2001/UD=13601 (c) 24}01 AMERICAN CHEMICAL SOCIETY

2/6/187 (Item 63 from file: 339)

DIALOG(R) File 399:(c) 2001 AMERICAN CHEMICAL SOCIETY. All Tts. reserv.

Method for reducing heavy- matals leaching from municipal refuse

incineration ash and/or s

CA SEARCH(R) 1967- 2901/013-13601 (c) 2001 AMERICAN CHEMICAL SOCIETY

2/6/188 (Item 64 from file: 3

DIALOG(R) File 398: (c) 2001 ANERICAN CHEMICAL SOCIETY. ALL rts. resery.

Valorization of LD slag with treated urban wasteCA SEARCH(R) 1967-2001/UD=13601 (e
2001 AMERICAN CHEMICAL SOCIETY

2/6/189 (Item 65 from file:

DIALOG(R)File 399:(c) 2001 AMERICAN CHEMICAL SOCIETY. All rts. reserv.

Combustion melting furnace for waste garbage with improved slag discharge

CA SEARCH(R] 1967-2001/UD=13601 (c) 2001 AMERICAN CHEMICAL SOCLETY

2/6/130 (Item 66 from file: 339)

DIALOG(R) File 399:(cl 2001 AMERICAN CHEMICAL SOCIETY. All rts. reserv.
manufacture of high- strength rock wool from molten slag of municipal
refuse incineration ash

CA SEARCH(R) 1967-2001/UD=13601 (c) 2001 AMERICAN CHEMICAL SOCIETY

2/6/101 (Item 67 from file: 393)
A w1555, 50 500 AVBRreaN cueMIcaL socteTy. (ML zts. zeserv.
Ground strengthening material from garbage incinerator ash-based slag
CA SEARCH(R) 1967-2001/UD=13601 (c) 2001 AMERICAN CﬁHMlCAL SQCLETY

2/6/192 (ltem 68 from file: 399

DIALOG(R ile 399: (c} 2001 AMERICAN CHEMICAL SOCTETY All rts. reserv.
etal recovery from slag gemerated by melting wastes

CR SEARCH(R) 1967-2001/UD=13601 (c) 2001 AMHR.[CM CHEMLCAL SOCIETY

2/6/193 (Item 69 from file: 139

DIALOG(R)File 399:(c) 2001 AMERICAN CHEMICAL SOCIETY. All rts. Teserv.
Pavement test of asphalt admixture with molten slag of municipal solid
waste incinerati

A SEARCH(R) 1967~ zoo:./un 13601 (c) 2001 AMERICAN CHEMLCAL SOCIETY

2/6/19a (Item 70 from £ile: 333

DIALOG(R) File 399:(c) 2001 AMERICAN CHEMICAL SOCIETY. All rts. Teserv.
Method for operation of combustion mFlrlng furnace in waste treatment
apparatus with control of slag temperaturs

CA SEARCH(R) 1967- zool/un 13601 [c) 2001 CAMERICAN CHEMICAL SCCIETY

2/6/198 (Item 74 from file: 339

DIALOG(R)File 399:(c) 2001 AMERICAN CHEMICAL SOCIETY. All rts. reserv.
Method for separation of melten salf and wolten slag in welting
incinerator ashes

CA SEARCH(R) 1967-2001/UD=13601 (c) 2001 AMERICAN CHEMICAL SOCIETY

2/6/199 (Item 75 from file: 399)

DIALOG(R)Pile 399:(c) 2001 AMERICAN CHEMICAL SOCIETY. All rts. reserv.
Manufacture of tiles from garbage incineration ash sla

CA SEARCH(R) 1967-2001/UD=13601 (c) 2001 AMERICAN CHEMICAL SOCIETY

2/6/200 (item 76 from file: 399)
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DIALOG () Pile 399:(c) 2001 AMERICAN CHEMICAL SOCLETY. ALl xes. resery.
Refus slag

re
xncmexarmn p]ant GormanyCh SBARCH(R)  1967-2001/UD-13601 (c) 2001 AMERICAN CHEMICAL
ETY

2/86/201 tem 77 from file: 39

Al 1r 416 555 (¢) 3001 AMERICAN CHEMICAL SOCLETY. All res. xeserv.
Mechod for preventing lowering of fluidicy of wolten slag in plasna
melting furmace for of 1 re:

CA SEARCH(R) 1967-2001/0D=13601 (c) 2001 AMER LCAN. CHEMLCAL SOC1ETE

2/6/202 m 78 from file: 399)

DIAM)G(R)‘hle 595, (¢) 5001 AMERICAN CHEMICAL SOCIETY, All res. reserv.
Separation of pollutants from waste gases from municipal incinerators
using furnace ash and/or slag

CA SEARCH(R) 1367-2001/UD=13601 (c) 2001 AMERICAN CHEMICAL SOCIETY

2/6/203 (Item 79 from file: 393)

DIALOG(R)File 399:(c) 2001 AMERICAN CHEMICAL SOCIETY. All rts. reserv.
Process for separation of copper and heavy metals from incinerated
garbage residue and slag

Ch SEARCH(R) 1967-2001/UD=13601 (c) 2001 AMERICAN CHEMICAL SOCIETY

2/6/204 (Item 80 from file: 399)

DIALOG (R) File 399:(c) 2001 AMERICAN CHEMICAL SOCIETY. ALL rts. reserv.
Actual data report of zesx.due and fly ash melting, and slag recovery in
the MSW incineration

CA SEARCH(R) 1967- zoouun-);sa: (c) 2001 AMERICAN CHEMICAL SOCIETY

2/6/206 (Item 82 from file: 399
DIALOG (R) File 399:(c) 2001 meRToa CHENTCAL SOCTETY. ALl rts. reserv.
Benavior of slag derived from DIS (special industrial wastes) and used

for road building. Comparison with slag from incineration of domestic waste
(oM)

CA SEARCH(R) 1967-2001/UD=13601 (c) 2001 AMERICAN CHEMICAL SOCIETY

2/6/207 rom file: 39

BlALeG (1 7i1e 595 &) 3001 AMPRICAN CHEMICAL SOCIETY. ALl rts. reserv.
Hoditieation ot steelmaking slag by utilization of noncombustibles in
city garbag

Ch SERRCH(3) 1967-2001/UD=13601 (c) 2001 AMERICAN CHEMICAL SOCIETY

2/6/208 (Item 84 from file: 339)
DIALOG(R) File 3993:(c) 2001 AMERICAN CHEMICAL SOCLETY. All rts .
Serial hatch tests performad on mmnieipel soLid waste Tncinszation bottom
ash and elect: c furl slag, in combination with computer modeling
O SEARCH () 1567 5001/UD<13601 " (] 2001 AMBRICAN CHEMICAL SOCIETY

2/6/209 85 from file: 393)
Duwsmwne 3951 (1 ab0 mzmcm CHEMICAL SOCIETY. All rts. reserv.
Melting of incinerator £ly ash in slag discharge type rotary kiln

CA SEARCH(R) 1967- zunl/un.nsm (c) 2001 AMERICAN CHEMICAL SOCIETY

2/6/210 {Item 86 from file: 9)
DIALOG (R)File 399:(c) 2001 ANHRJ.CAN CHEMICAL SOCIETY. All rts. reserv.
Coloring of molten slag from garbage incineration

SEARCH (R) 1367~ 2001/UD=13601 (€) 2001 AMERICAN CHEMICAL SOCIETY

2/6/211 (Item 87 from file: 399)

DIALOG (R)File 399:(c) 2001 AMERICAN CHEMICAL SOCLETY. All rts. reserv.
Heat-treating process for combustible material-containing waste solids
CA SEARCH(R) 1967- 2aux/un-13501 (c) 2001 AMERICAN CHEMICAL SOCIET

2/6/212 (Item 88 from file: 399)DIALOG(R)File 399: (C) 2001 AMERLCAN CHEMICAL
SOCIETY. All rts. reserv.

Molten slag from municipal refuse for pavement

CA SEARCH(R) 1967-2001/UD=13601 (c) 2001 AMERICAN CHEMICAL SOCIETY

2/8/21 rom file:
DIALDG(Q)F)IE 3?9 1c) 2001 AMZRICAII CHEMICAL SOCIETY. All rts. Teserv.
1

sla o wa
Ch SEARCH{R)  1967.2001/UD-13601 (e 2001 AWERICAN CHEMICAL SOCIETY

2/6/214 (Item 30 from file: 399)

DIALOG(R)File 399:(c) 2001 AMBRICAN CHEMICAL SOCIETY, All rts. reserv.
Processing of municipal and other wastes in molten slag bath

CA SEARCH(R) 1967-2001/UD=13601 (c) 2001 AMERICAN CHEMICAL SOCIETY

2/6/215 (Item 91 from file: 399)
DIAmG(R)Fxlz 399‘(::] 2001 AMERICAN CHEMICAL SOCIETY. All rts. reserv.
Treatment process for residues in refuse incinerator plants

Ch SERRCH (R)  1987-2001/UD=13601 (&) 2001 AMERICAN CHEMICAL SOCLETY

2/6/216 (item 32 from file:

DIALOG (%) File 393:(c) 2001 AMERICAN CHEMICAL SOCIETY. All rts. reserv.
Incinerator flue gas cleaning with milled slag sorbents

CA SEARCH(R) 1967-2001/UD=13601 (c) 2001 AMERICAN CHEMICAL SOCIETY
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2/6/211 (Ltem 33 from file: 399)
DIALOG (s)File 399 (c) 2001 AMERICAN CHEWICAL SOCLETY. ALl xts. reserv.
The influence of during waste ion on

slag guality
CA SPARCH(R) 1967-2001/UD=13601 (c) 2001 AMERICAN CHEMICAL SOCIETY

2/6/218 (Item 94 from file: 399
DIALOG (R)File 399: (c) 2001 mmxw CHEMICAL SOCIETY. All rts. reserv.
Fusion of s by the HSR proc

ags
ca SEAR(‘H(R) 6y 5001/ ub-53603 fc) 2001 AMERICAN CHEMICAL SOCIETY

2/6/218 Ltem 95 from file: 399)

mLDG(R)mle 399: () 2001 AMERICAN CHEMICAL SOCIETY. All rts. resexv.
Logistics and management of mechanical slag beneficiation

CA SEARCH(R) 1967-2001/UD=13601 (c) 2001 AMERICAN CHEMICAL SOCIETY

2/6/220 (Ltem 96 from file: 399

DIALOG (R) File 395 {c) 2001 AMERICAN CHEMICAL SOCIETY. ALl rts, recery.
Slag processing and utilization by an association for disposal and use of
waste (GfA) in the Geiselbullach waste imcinerator power plant (Germany)
CA SEARCH(R) 1967-2001/UD=13601 (c) 2001 AMERICAN CHEMICAL SOCIETY

2/6/222 (Item 98 from file: 399)
DIALOG(R)Pile 399: (c) 2001 AWERICAN CHEMICAL SOCLEIY. ALL rts. reserv.
ical ficiation an: 1 equi of

the system R Hanbande Wod ag AG
CA SEARCH(R) 1967-2001/UD=13601 (c) 2001 AMERICAN CHEMICAL SOCIETY

2/6/ 99 from file: 393

Bialon(a pi1d 399 le] 2001 AMEAICAN CHEWICAL SOCIETY. ALl 7ts. reserv,
Slag beneficiation through aging and leaching

CA SEARCH(R) 1967-2001/UD=13501 (c) 2001 AMERICAN CHEMICAL SOCIETY

2/6/22 (Item 100 from file: 339)

DiaLo6 () File 395 {c] 9001 AMERICAN CHBWICHS SoCIERY All rts. reserv.

DEA-roller grate-dixect currenr firing for optimization of slag qualityCA SEARCH (R)
0T/UB-13601 () 2001 AMERLCAN CHEMICAL SOCIETY

2/6/225 (Item 101 from file: 393)
DIALOG (R} File 399' (c) 2001 AMERICAN CHEMICAL SDClET‘K All rts. reserv.
Criteria and acceptance questions for slag utilization in Switzerland
CA SEARCH (R) 1951 2001/UD=13601 (c) 2001 AMERXCAN CHEMICAL SOCIETY

2/6/226 (Item 102 from file: 399

B nB% R pi18555. 10) 2001 AMERICAN CHEMICAL SOCIETY. ALL xts. reserv.
Quantity, quality, and utilization possibilities of waste incinerator
slags - gemeral review

CA SEARCH(R) 1967-2001/UD=13601 (c) 2001 AMERICAN CHEMICAL SOCIETY

2/6/227 (Ttem 103 from file: 399)

DIALOG (R) File 399:(c) 2001 AMERICAN CHEMICAL SOCIETY. All rts. resery.
VS Combi reactor of Kuepat AG firm for melting of wastes and conbastion
residues

CA SEARCH(R) 1967-2001/UD=13601 {c) 2001 AMERICAN CHEMICAL SOCIETY

2/6/228 (Item 104 from file: 399)
DIALOG(R)File 399:(c) 2001 AMERICAN CHEMICAL SOCIETY. ALl rts. reserv.
A study on the behavior of PCDDs/DFs in a municipal refuse fly-ash

riment
CA SEARCH(R] 1967-2001/UD=13601 (c) 2001 AMERICAN CHEMICAL SOCIETY

2/6/229 (Item 105 from file: 393)

DIALOG (R) File 399:(c) 2001 AMERICAN CHEMICAL SOCIETY. All rts. Treserv.
vitrification of slags and dusts (from refuse incinerators)

CA SEARCH(R) 1967-2001/UD=13601 (c) 2001 AMERICAN CHEMICAL SOCIETY

2/6/230 (Ltem 106 from file: 339)

DIALOG (R) File 399: (c) 2001 AMERICAN CHEMICAL SOCIETY. All rta. reserv.

Statxsc)cﬂ Bunly-ses of com:xel i
1idi

of id waste:
cA szuzmm) 1967- mnuun-nsox (c) D003 AERICAN  CHEMZGAL SOCIETY

2/6/232 Item 108 from file: 399)

D.lALDG(R)P:\la 595 (c) 2001 ANERICAN CHEMICAL SOCIETY. ‘AL rbm: Tesary.
Study on ion of Cré+ in of chromium slag a
domestic garbage

CA SEARCH(R) 1967-2001/UD=13601 (c) 2001 AMERICAN CHEMICAL SOCEETY

2/6/233 (Ltem 109 from tila‘ 399)
DIALOG (R} File 399: ( 2001 [ERICAN CHEMICAL SOCIETY. All rts. resexv.
e tire OF Beltohy’ iwa taom TncinGiator S6Te Fiom musioipay. paruse

g
Ch SEARGII(R) . 1967 2001/UD213601 (0] 2001 AMERICAN CHEMICAL SOCTETY

2/6/234 (Item 110 from file: 399)
DIALOG(R) File 399:(c) 2001 AMERICAN CHEMICAL SOCIETY. All rts. rese:
Manufacture of high grade materials from molten slag and low \:emperacuxe
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sintered articles there:
A SERSCHR) 1957-2001/UD=13601 () 2001 AMERICAN CHEMICAL SOCIETY

2/6/237 (Item 113 from file: 399)
DIALOG (R) File 399: (C‘ 2001 AMERICAN CHEMICAL SOCIETY. All rts. reserv.
Melting process of ash from municipal incinerators by plasma arc heating
o ey T ae 3001 /be13601 (6] 2001 AMGRICAN CHEMICAL SOCIETY
2/6/218 (Item 114 from file: 399)
DIALQG (R) File 399: [C) 2001 AMERICAN CHEMICAL SOCLETY. All rts. reserv
Development Of an MSW ash melting system of low running c

SEARCH(R) 1967-: QDOI/UD-JBSOX (e) 2001 AMERICAN CHEMI(‘AL SOCIETY
2/6/239 (Item 115 from file: 399)
DIALDGIRJ File 399:(c) 2001 AMERICAN CHEMICAL SOCLETY. All rts. reserv.

iy clean logy for of municipal wastes in a

vanyukov

=13601 (c) 2001 AMERICAN CHEMICAL SOCLETY

furnace
CA BEARGH(R)  1867-2001/

2/6/240 (Item 116 from file: 399}

DIALOG (R} File 339: (c) 2001 AMERICAN CHEMICAL SOCLETY. All xts. reserv.
The presence and distribution of heavy metals in municipal solid waste
incinerators

CA SEARCH(R] 1967-2001/UD=13601 (c) 2001 AMERICAN CHEMICAL SOCIETY

2/6/241 (Item 117 from file: 399)

DIALOG (R) File 399: (c) 2001 AMZRICAN CUENICAL SOCIETY. All Tts. resexv.
Melting furnaces for waste solid treatment

CA SEARCH(R) 1967-2001/UD= 13501 (&) 2001 AMERICAN CHEMICAL SOCLETY

2/6/232 (Item 118 from file: 399)
DLALOG (R)File 399 (c) 2001 AMERICAN CHEMICAL seenery All rts. resexv.
Recovery of vanadium pentoxide by chlorination in hydrochloric acid

CA SEARCH(R) 1967-2001/UD=13601 (@ 3001 AMmuem\ TREM1cAL SoCTETY

2/6/2a3 (Item 118 from file: 399)

DIALOG (R} File 399: (c) 2001 AMERICAN CHEMICAL SOCLETY. All Its. reserv.
Utilization of refuse incineration slags after conventional processing.
ar

CA SEARCH(R} 1967-2001/UD=13601 (c) 2001 AMERICAN CHEMICAL SOCIETY

2/6/234 (Item 120 from file: 399)

DIALOG (R} File 399: (c) 2001 AMERICAN CHEMICAL SOCLETY. All rte. reserv.
The use of waste matexials in civil engineering. AVI slag can replace
gravel in concrete producti.

T Ui Arch (551567 5001/0D=13601 (c) 2001 AMERLCAN CHEMICAL SOCLETY

2/6/245 (Item 121 from file: 393)

DIALOG(R)File 393:(c) 2001 AMERICAN CHEMICAL SOCIETY. All rts. reserv.
Wastes, combustion, and then? Qualitative and quantitative aspects of
residues from combustion plant

R SEARCI (R) 1967 2001/Ube13601 () 2001 AMERICAN CHEWLCAL SOCIETY

2/6/245 (Item 122 from file: 399)

DIATOG (R)File 399:(c) 2001 AMERICAN CUEMICAL SOCIETY. All rts. reserv.
Effect of addi of refuse-i pl (Msz) slag and a
plasticizer on nt structure

CA SERRCH (R) 1567 2001/UD213601 (c) 2001 AMERICAN CHEMICAL SOCLETY

2/6/247 (Item 123 from file: 393)

DIALOG(R)File 399: (c) 2001 AMERICAN CHEMICAL SOCIETY. All rts. reserv.
Development of municipal solid waste (MSW) ash melting system of IHL
rotary stoker Lype incinerat

R hiachi ) 1987-2001/UD-13601 (c) 2001 AMERICAN CHEMICAL SOCIETY

2/6/248 (Item 124 from file: 399)

DIALOG (R)rile 399: (c) 2001 AMERICAN CHEMICAL SOCIETY. All rts. reserv.A method for
incineration of ref

A SEARCH (8) 1967-3001/UD=13601 (c) 2001 AMERICAN CHEMICAL SOCIETY

2/6/249 (Item 125 from £il
2001 mmu\:m cuzchL SOCIETY. All rts. reserv.

inductively coupled plasma atomic emission spectrometry
CA SEARCH(R) 1967- zom/un 13601 (c) 2001 AMERICAN CHEMICAL SOCIETY

2/6/250 (Item 126 from file: 399)

DIALOG (R)Fil 2001 AMDUCM CHEMICAL SOCIETY. All rts. resexv.
Slag from refuse-incinarating plants for cement concretes

CA SEARCH(R) 1967-2001/UD=13601 (c) 2001 AMERICAN CHEMICAL SOCIETY

2/6/251 (Item 127 from £il 9)

DIALOG (R) File 399-( ), 200 AMER(CAN CHERTEAL, SOPYRTY. All rts. reserv.
Solidification olid wastes and soil;

R 1067 2001/U‘n-1350! (c)"3001 AMERICAN CHEMICAL SOCLETY

2/6/252 (Item 128 from file: 399)
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DIALOG (R)File 399:(c) 2001 AMERICAN CHEMICAL SOCIETY. All rts. reserv.
Shoxt Cerm release of slag and £ly asn produced by incineration of
municipal sol

CA SEARCH(RT 1967-2001/UDK1]501 {e) 2001 AMERICAN CHEMICAL SOCIETY

2/6/253 (1tem 129 from file: 399)
DIMDG[RYEIJE 399: (c) 2001 MERICAN CHEMICAL SOCIETY. All rts. reserv.
Use of ash and slag from the processing of solid refu
CA SEARCH (R) 1967~ 2001/L’D-13501 (c) 2001 AMERICAN CHEH]CAL SOCIETY
2/6/254 (Item 130 from file: 399)
DIALOG (R)File 399:(c) 2001 AMERICAN CHEMICAL SOCIETY. All rts. reserv.
Mortar containing municipal refuse incineration ash fused slag
CA SEARCH(R) 1987-. 200)./UD 13601 (c) 2001 AMERICAN CHEMICAL SOCIETY
2/6/255 (Item 131 from file: 399)

DIALOG (R)File 399:(c) 2001 AMERICAN CHEMICAL SOCIETY. All rts. reserv.
Concrete plates from municipal refuse incineration ash fused slag

es
TR 1967-2001/UD-13801 (¢) 2001 AMERICAN CHEMICAL SOCIETY

2/6/256 (Item 132 from file: 399)
DIALOG (R)File 399:(c) 2001 AMERICAN CHEMICAL SOCIETY. All rts. reserv.
Process for removal of flue dust and/or slags from municiple refuse
incinerators

CA SEARCH(R) 1967-2001/UD=13601 (c) 2001 AMERICAN CHEMICAL SOCIETY

2/6/257 (Item 133 from file; 399)
DIALOG (R)File 399: (c) 2001 AMERICAN CHEMICAL SOCLETY. AlL rts. reserv.
Discharge control of fused sla municipal incinerator

CA_ SEARCH (R) 1oere 2oaz./un-1asol (cl 001" AMERTCAN CHENICAL, SOCIETY

2/6725 (Item 134 fxom file; 399)

DIALOG mmle 399:(c) 2001 AMERICAN CHEMICAL SOCIETY. All rts. reserv.
Optimization of waste combustion plants with the goal of decreasing air
pollution

CA SEARCH(R) 1967-2001/UD=13601 (c) 2001 AMERICAN CHEMICAL SOCIETY

2/6/259 (Item 135 from file: 399)
DIALOG (R) File 395 (c) zom Anznlcw CHEMICAL SOCIETY. All rts. Teserv.
Process for was!

R SeArct ) " 15er 2nn1/m>-nstu (¢) 2001 AMERICAN CHEMICAL SOCLETY

2/6/260 (Item 136 from file: 399)
DINIOG (R File 395: (c) 2001 AMERICAN CHEMICAL SOCIETY. All rts. reserv.
Emissions arising during the combustion of high calorific industrial

wastes in a municipal acinaratorCa SEARCH(R] 1987-3001/UDS13601 (<) 2001 AMERLCAN
CHEMICAL SOCIETY

2/6/261 (Item 137 from f£ile: 393)
DINLOG (R)Fide 395: (c) 2001 MMERICAN CHEMICAL SOCIETY. ALL rts. reserv.
Leaching behavior of residues from waste incineration plants. 2.

Exemplified by the Grossmehring refuse landfi
CA SEARCH (R) 1967-2001/UD=13601 (c) 2001 AMERICAN CHEMICAL SOCIETY

2/6/262 (Item 138 from file: 399)

DIALOG (R)File 399:(c) 2001 AMERICAN CHEMICAL SOCIETY. All eserv.
Leaching behavior of residues from waste incinerators, as Tilusteated by
the Grossmehring landfill. (Part

CA SEARCH (R) 1967-2001/UD=13601 (C} 2001 AMERICAN CHEMICAL SOCIETY

2/6/263 (Item 139 from file: 399)

DIALOS (R)¥ile 399 (o) 2001 AMERICAN CHEWICAL SOCIETY. A1 rts. resexv.
Treatment of liguid wasts

CA SEARCH (R} 1957 EEDl/UD 13601 (¢) 2001 AMERICAN CHEMICAL SOCIETY
2/6/264 (Item 140 from file: 199)

DIALOG (er’ill‘ ?99 (e) 2001 AMERICAN CHEMICAL SOCIETY. All rts. resexv.
Structure o anics produced with slag from city solid refuse

CA SEARCH (R} 1967 ZDEI/UD 13601 (¢) 2001 AMERICAN CHEMICAL SOCIETY

2/6/265 (Item 141 from file: 399)

DIALOG (R)File 399: (c) 2001 AMERICAN CHEMICAL SOCIETY. All rts. reserv.
Fusion and leaching of dust from waste incinerator

CA” SEARCH (8)  1967°2001/UD=13601 (o) 3001 AMERICAN CHEMICAL SOCIETY

2/6/266 (Item 142 from file: 199)
DIALOG (1) File 339: (c) 3001 AMERICAN CUBMICAL SOCIETY. ALL rbs. Tesery.
Fertilizers from city gar

CA SEARCH(R) 1967~ Zuul/m) nam (c) 2001 AMERICAN CHEMICAL SOCLETY

2/6/267 (Item 143 from file: 399)

DIALOG (=) #i1e 395: (e] 2001 AMERICAN CHENICAL SOCIETY. AL yts. resery.
Melting of ashe:

Ch SERRCH (R) | 1967-2001/UD=13601 (c) 2001 AMERICAN CHEMICAL SOCIETY

2/6/268 (Item 144 from file: 399)
DIALOG (R) File 399:(c) 2001 AMERICAN CHEMICAL SOCIETY. All rts. reserv.

Page

D-86



Public Comments

Kentucky Pioneer IGCC Demonstration Project

Final Environmental Impact Satement

Herrick, Will
Campton, KY
Page 38 of 108

Treatment of municipal waste leachate by granulated slag
CA SEARCH(R) 1967-2001/UD=13601 (c) 2001 AMERICAN CHEMICAL SOCLETY

2/6/269 {1zem 145 from file:

i 2001 mmucm. cumlcu.. SOCIETY. All rte. reserv.
Molten iron bath incinerator 1id waste:
CA SEARCH(R) 1967-2001/UD= 13601 01 2007 AMERICAN CHEMICAL SOCIETY

2/6/271 (Item 147 from file: 399)
DIALOG (R) File 399: (c) 2001 AMERICAN CHEMICAL SOCIETY. All rts. reserv.
Leaching of incinerator slag from municipal waste

SBARCH(R) 1967~ :nul/uD-usol (c) 2001 AMERICAN CHEMICAL SOCIETY

2/6/273 {Item 149 from file: 399)DIALOG (R)File 399:(c) 2001 AMERLCAN CHEMLICAL
SOCIETY. All rts. reserv.

Refractory tamping, spraying and casting masses for coating slag-tap and
Ccyclone furnaces of power plants and refuse incinerators

CA SEARCH(R) 1967- 2001/UDK13EDL (e} 2001 AMERICAN CHEMICAL SOCIETY

2/6/275 (Item 151 from file: 399)
DIALOGIR) Pile 399: (e) 2001 AMERICAN CHEHICAT, SOCIETY AL FEG. FasRry
Leaching experiments on the slag from refuse incineratic

CaSEARGH (R)  1967-5001/UD-1360L (e 2001 AMERIGAN CHEMICAL SOCTETY

2/6/276 (Item 152 from file: 339)

DIALOG (R) File 39! 2001 AHERICAH CHEMICAL SOCLE’I‘\{ All rts. reserv.
Refuse slag fusion - experiences and expectation

CA SEARCH(R) 1967-2001/UD=13601 o) S00T RMERICAN CHEMICAL SOCTETY

2/6/277 (ltem 153 from file: 399)

DIALOG (%) File 399:(c) 2001 AMERLCAN CHEMICAL SOCLEIY. All sts. reserv.
Leaching tests on slag and ashes from household refuse combustion -
results and conclusions in view of water protection

CA SEARCH(R) 1967-2001/UD=13601 (c) 2001 AMERICAN CHEMICAL SOCIETY

2/6/278 (Item 154 from file: 399)
DIALOG(R) File 399: (c) 2001 AMERICAN CHEMICAL SOCLETY, All rts. reserv,
Leaching tests on slag from refuse combustion - results of Swiss studies

O SEARGHIR) 1967-2001/0D. 13601 (c) 2001 AMERICAN CHEMICAL SOCIETY

2/6/280 (Item 156 from file: 399)

i 2001 AMERICAN CHEMICAL SOCIETY. All rts. xes
Effect of incrassing doses of refuse slag on the Visid and on the combent
of trace elements in whea
2R SimRenh 1567 081 7UB-13601 () 2001 AMERICAN CHEMIGAL SOCTETY
2/6/281 Item 157 from file: 399)
DIALOG (R) Pile 399 (c) 2001 AMERLCAN CHEMICAL SOCIETY. All rts. reserv.
Preparation of raw slag of refuse incineration plan
nEinG i 15673003 /UD=13601 (c) 2003 AMERIEAN CHEMICAL SOCTETY
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Orrice of FossiL ENerGY, U.S. DeparTmenT oF ENerGy  DOE/FE-0215P-39 Issue No. 39, Serine 2000

CLEAN GOAL TODAY

Prosect News ByTes

InDecember 1999, George Rudins,
DOE Office of Fossil Energy Deputy
Assistant Secretary for Coal and
Power Systems, was named 1999
winner of the Washington Coal
Club’s Achievement Award. The
membership of the Washington Coal
Club comprises private sector and
government representatives work-
ing oncoal issues and, for the past20
years, has annually recognized mem-
bers of Congress, industry, laborlead-
crs,and governmentofficials. Rudins
was cited for his leadership in ad-
vancing clean coal technologies, as
well as promotion of innovative con-
cepts for pollution control, climate
change mitigation, and carbon se-
questration. He is also the author of
FE’s Vision 21 plan for a futuristic,
virtually non-polluting fossil fuel

A NewsLerrer ABouT INnovATIVE TecHNOLOGIES FOR Coa Umiuizarion

WhaBasH CompLETES FOURTH YEAR
ofF CoMmMERCIAL OPERATION

ol based

One of the world’s pi

scale coal g

power facilities, Wabash River’s I

Gasifi Combined-Cycle

(IGCC) plant, has successfully completed its fourth year of commercial

half million tons of coal. A winner

and over o

of Power magazine’s 1996 Powerplant Award, as well as other honors,
Wabash River is one of the cleanest coal-fired facilities in the world, and has

contributed greatly to the commer-
cial potential of this advanced coal-
based power generation technology.
Gasificationisalready in wide use for
syngas-to-chemical production, and
under the DOE Office of Fossil En-
ergy Vision 21 initiative, coal-based
IGCC is expected to coproduce
power and high-value chemicals and
clean transportation fuels.

DOE sclected Wabash River in
September 1991 as a Clean Coal
Technology (CCT) Program Round
IV demonstration project, and the

The 262-MWe Wabash River IGCC
project repowered an existing fucility.

energy plant.

See “News Bytes” on page 3...

Project News Bytes.

U.S. Energy Association...
Upcoming Events ...
Cofiring Waod Waste/Coal
New Publications .
Tnternational Initiatives
Coal-Related Web Sites
R&D Milestones
Status of CCT Projects

In THis Issue
Wabash Completes 4th Year

Ultra-Clean Fuels Initiative ..

New Energy Technology Lab

Cooperative Agreement between the industrial participants and DOE was
signed in July 1992. Commercial operation began in December 1995. The
Cooperative Agreement ended in January 2000 after a four-year commercial
demonstration, and the plant continues in commercial operation,

The original Participant was the Wabash River Coal Gasification Repower-
ing Project Joint Venture, formed in 1990 by Destec Energy, Inc. of Houston,
Texas and PSI Energy, Inc. of Plainfield, Indiana. Destec owned and
operated the gasification facility, and PSI Energy owned and operated the
power generation facility. In 1997, Houston-based Dynegy, Inc. purchased
Destec. A final transfer took place last December when Global Energy, Inc.
purchased Dynegy’s gasification assets and technology. PSIEnergy remains
the owner and operator of the generating facility.

Maior Repayment Mape To DOE

Global Energy plans to market and license the Destec Gasification Process
under the name: “E-GAS Technology™.” Dynegy has repaid DOE $550,000
— $300,000 for the facility and $250,000 for the technology. Global Energy

See “Wabash” on page 2...
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...Wabash continued

will promote commercialization of the
y, and make repay

onfuture equipment sales or licenses

for a 20-year period.

THe ProJecT

The project is located at PSI's
Wabash River Generating Station
near West Terre Haute, Indiana.
PSIrepowereda 1950s vintage steam
turbine and installed a new syngas-
fired combustion turbine while con-
tinuing to utilize locally mined
high-sulfur Indiana bituminous coal.
The repowered steam turbine pro-
duces 104 MWe that combines with
the combustion turbine generator’s
192 MWe and the system’ s auxiliary
load of 34 MWe to yield 262 MWe
(net) to the PSI grid.

GASIFICATION PROCESS

The Wabash Project features the
integration of the E-GAS process
with an advanced General Electric
MS 7001 FA high-temperature gas

increaseits heating value. Thesyngas
flows toa heat recovery unit, produc-
ing high-pressure saturated steam
that is superheated and used to drive
a steam turbine. Subsequently, the
particulates (char) in the raw gas are
removed with a hot/dry candle filter
and recycled to the gasifier where
the remaining carbon is converted
tosyngas. Afterparticulate removal,
the syngas is water-scrubbed for
chlorideremoval and passed through
a catalyst that hydrolyzes carbonyl
sulfide to hydrogen sulfide. The hy-
drogen sulfide is removed using

per columns. The syngas is then
burned in a gas turbine that produces
electricity. Gas turbine exhaust heat
isrecovered inaheatrecovery steam
generator to produce steam that
drives the steam turbine to produce
more electricity.

Over its four years of operation,
the plant has demonstrated an im-

pressive record of continually in-
creasing reliability and syngas pro-
duction, with 2.7 x 10" Btu in 1996,
6.2x 10" Btuin 1997, and 8.8 x 10"
Btuin 1998. Overall, plantavailabil-
ity has increased from 56 percent in
1997 to 72 percent in 1998 and 79
percentin 1999. Thermal efficiency
(HHV) is 39.7 percent on coal and
40.2 percent on petroleum coke com-
pared to the 33-35 percent figure for
conventional pulverized coal-fired
plants. The greater the thermal effi-
ciency, the less coal is needed to
generate a given amount of electric-
ity, thereby reducing both fuel costs
and carbon dioxide emissions.

Emissions from Wabash River’s
IGCC facility are 0.1 pounds of SO,
and 0.15 pounds of NO, per million
Btuofcoal input. This SO, emission
rate is less than one-tenth the emis-
sion limit set for the year 2000 by the
acid rain provisions of the Clean Air
Act Amendments of 1990. Particu-

turbine. The E-GAS process fea-
tures an oxygen-blown, two-stage
entrained flow gasificr capable of
operating onboth coal and petroleum
coke, with continuous slag removal.

As illustrated in the schematic,
syngas is generated from gasifica-
tion of a coal/water slurry with 95
percent oxygen in a reducing atmo-
sphere at 2,600 “F and pressure of
400psig. The syngas produced from
coal comprises 45.3 percent carbon
monoxide, 34.4 percent hydrogen,
15.8 percentcarbon dioxide, 1.9 per-
cent methane, and 1.9 percent nitro-
gen, and has a higher heating value of
277 Btu per standard cubic foot (dry
basis). The ash melts and flows out
of the bottom of the vessel as a
vitrified slag (frit) by-product. Addi-
tional coal/water slurry added to the
second gasification stage undergoes
devolatilization, pyrolysis, and partial
gasification to cool the raw gas and

2

E-GAS Process

Fesd Wate
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late emissions are less than the de-
tectable limit set by EPA-approved
emission measuring methods.

Another major environmental ad-
vantage at Wabash is the production
of useful by-products. From startup
through the end of 1999, Wabash has
recovered and sold 33,888 tons of

elemental sulfur (99.99 percent pu-
rity) foragricultural applications.
The IGCC technology demon-
strated at Wabash River is an ideal
candidate for repowering the more
than 95,000 megawatts of existing
U.S. coal-fired utility boilers thatare
more than 30 years of age, and for

meeting the needs of a burgeoning
foreign power generation market.

For more details on this and other
CCT Program Demonstration
Projects, please visit the Clean Coal
Technology Compendium website at
http://www.lanl. gov/projects/ccte/.

Award-winning Wabash River IGCC plant continues in commercial operation after four years of successful demonstration.

«...News Bytes continued

ENCOAL assets and responsi-
bilities assumed by SGI Interna-
tional. SGI International (SGI) has
purchased all ENCOAL plant assels
from AEIResources, whichincludes
assuming full responsibility for mar-
keting and repayment obligations to
DOE. SGI has been actively secur-
ing customers for the plant’s prod-
ucts in order to support the re-start of
the mothballed demonstration plant.
The company is adding new partners
to share plant operating costs, and
anticipates re-start by mid-2000. In
a related action, SGI International
has signed a long-term agreement
with American Electric Power (AEP)
to transport upgraded coal from the
ENCOAL Demonstration Plant near
Gillette, Wyoming to AEP”s Cook
Coal Terminal at Metropolis, lllinois
for further barge delivery to various
SGIcustomers, including AEP. This
agreement provides a valuable in-

centive for SGI to restart the plant as
well as move ahead with a larger
commercial plant.

Fuel cell subcontract approved
for Kentucky Pioneer IGCC
Project. DOE has reviewed and
approved the subcontract between
Fuel Cell Energy (FCE) and Ken-
tucky Pioncer L.L.C. FCE is plan-
ning to build and operate a 2-MWe
molten carbonate fuel cell (MCFC)
on aslipstream of clean syngas from
the 400-MWe plant. FCE will scale
upthedesign of theirmodule froman
existing 250-kW test facility. The
FCEactivity will costabout $34 mil-
lion, of which DOE will fund 50
percent. The IGCC projectis planned
for an existing power plant site in
eastern Kentucky and is currently in
the design and permitting stage.
When completed, this will be the
largest commercial-scale IGCC and
MCEFC facility to operate on coal-
derived syngas.

Rosebud SynCoal reorganizes
to better align interests. Western
SynCoal Co., Montana Power’s re-
search and development arm for en-
hanced coal technologies and
products, has reorganized to reduce
administrative costs and better align
its interests with those of Western
Energy Co., anaffiliated coal mining
company. Under the new structure,
Western SynCoal and two other en-
tities, SynCoal Inc. and the Rosebud
SynCoal Partnership, will form West-
ern SynCoal LLC, a limited liability
company. Western SynCoal was the
operating entity of the partnership
formedin 1992 between subsidiaries
of The Montana Power Company
and Northern States Power Com-
pany (NSP) to enhance low-quality
coals by improving their heating val-
ues whileremoving moisture, sulfur,
and ash through an Advanced Coal
Conversion Process (ACCP). Over
the years, Western SynCoal bought
out NSP’s interest.
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INTEGRATED GASIFICATION FUEL CELL (IGFC) DEMONSTRATION TEST

George Steinfeld, Hossein Ghezel-Ayagh, Robert Sanderson, Sandors Abens

FuelCell Energy, Inc.
3 Great Pasture Road
Danbury, CT 06813-1305

Introduction

Power generation in the United States relies heavily on coal with 56.3% of the power or 1807
billion kilowatt-hours generated using coal in 1998 as shown in Figure 1. As total U.S. coal
consumption increases from 1043 to 1279 million tons a year between 1998 and 2020, the
average annual increase is projected to be 0.9 percent. About 90 percent of the coal consumed in
the U.S. is used for power generation. In the next 20 years, coal is expected to remain the
primary fuel for power generation, although its share of total generation declines between 1998

and 2020 as natural gas increases its share”.

As concern about the environment
generates interest in ultra-clean
energy plants, fuel cell power plants
can respond to the challenge. Fuel
cells convert hydrocarbon fuels to
electricity at efficiencies exceeding
conventional heat engine technolo-
gies while generating extremely low
emissions. Emissions of SOx and
NOx are expected to be well below
current and anticipated future
standards.  Nitrogen oxides, a
product of combustion, will be
extremely low in this power plant
becausec power is produced
electrochemically rather than by
combustion.  Due to its higher
efficiencies, a fuel cell power plant
also produces less carbon dioxide.
Fuel cells in combination with coal
gasification, are an efficient and

Other
Renewables

Hydroslectric
30

9.5;\(..

Nuclear
674

21.0%

Coal
1,807
Petroleum y 56.3%
110
34%
Natural Gas
309
are oz
Figure 1

1998 U.S. Electric Generation by Fuel Type (Billion
Kilowatt-hours)'

Source: U.S. DOE/EIA “Annual Energy Review 1998
(Data for U.S. Electric Utilities)

environmentally acceptable means to utilize the abundant coal reserves both in the United States
and around the world.

To demonstrate this technology, FuelCell Energy Inc. (FCE), is planning to build and test a
2-MW Fuel Cell Power Plant for operation on coal derived gas. This power plant is based on
Direct Fuel Cell (DFC™) technology and will be part of a Clean Coal V 1GCC project supported
by the US DOE. A British Gas Lurgi (BGL) slagging fixed-bed gasification system with cold gas

25" Intemational Technical Conference an Coal Utilization and Fuel Systems
March 6-9, 2000 in Clearwater, FL
Sent on January 24, 2000
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clean up is planned as part of a 400 MW IGCC power plant to provide a fuel gas slip stream to
the fuel cell. The IGCC power plant will be built by Kentucky Pioneer Energy, a subsidiary of
Global Energy, in Clark County, KY.

This demonstration will result in the world’s largest fuel cell power plant operating on coal
derived gas. The objective of this test is to demonstrate fuel cell operation on coal derived gas at
a commercial scale and to verify the efficiency and environmental benefits.

Fuel Cell Power

The carbonate fuel cell derives its name from its electrolyte, which is made up of potassium and
lithium carbonates. Figure 2 shows a simplified flow schematic of the carbonate fuel cell power
plant. Syn-gas from the gasification plant clean-up system is cleaned up further and moisturized.
The moisturized syn-gas is fed to the anode side of the fuel cell where methane is internally
reformed and CO is shifted to CO; and H,. Spent fuel exits the anode and is further ox1d17ad in
the anode exhaust oxidizer to supply oxygen and CO; to the cathode. The 1ti

the fuel cell anode and cathode produce DC output which is inverted to AC. The cathodc
exhaust supplies heat to the fuel clean-up, steam boiler and co-gen system as it is vented from the
plant.

Figure 2.
Fuel Cell Power Plant Simplified Process Schematic

A 3-MW fuel cell power plant designed to operate on natural gas, shown conceptually in Figurc
3, will be the basis for the power plant operating on coal derived gas, Two fuel cell modules,
each housing four fuel cell stacks, produce the DC power. An inverter converts the DC power to
AC. The balance of plant equip includes thermal water nt, switchgear
and controls.

25™ Intenational Technical Conference on Coal Utilization and Fuel Systems
March 6-9, 2000 in Clearwater, FL.
Sent on January 24, 2000
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Figure 3
3-MW Fuel Cell Power Plant for Natural Gas

System studies

Fuel cell systems operating on coal have been studied extensively in past years. A simplified
block diagram of a fuel cell power plant system is shown in Figure 4. Gasification is used to
convert the solid fuel to a gas which is processed to remove sulfur compounds, tars, particulates,
and trace contaminants. The cleaned fuel gas is converted to electricity in the fuel cell. Waste
heat from the carbonate fuel cell is used to generate steam required for the gasification process

and to dditional power in a bottoming cycle.
R § M
GASIFIER ‘i
COAL Hy CO | CARBONATE | HEAT | _ HRSG/
BOTTOMING
STEAM: co, FUEL CELL oM
OXIDANT ﬁ
D.C. POWER A.C. POWER
worant
Figure 4

Integrated Gasification Fuel Cell System Simplified Block Diagram
At a 200 MW scale, past studies*** indicated that using conventional gasification and clean-up
technologies, a heat rate of 7379 (46.3 % HHYV efficiency) can be achieved with IGFC utilizing
BGL gasification and low temperature clean-up. This plant would require 1800 tons/day coal

25" Intemational Technical Conference on Coal Utilization and Fucl Systems
March 6-9, 2000 in Clearwater, FL
Sent on January 24, 2000
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and generate a net output of 205 MW. Later studies”™'! indicated that higher efficiencies, 51.7%
—53.5%, can be achieved with higher methane producing gasifiers and by using hot gas clean-up.
More recently'?, studies of hybrid fuel cell/turbine systems have shown that LHV efficiencies of
70% can be achieved on natural gas. This system utilizes a gas turbine as a bottoming cycle to
the fuel cell, as shown in Figure 5. This concept can be applied to coal gas systems as well.

WATER

Anode |@———

Cathode | .
DIRECT FUEL CELL

150004

Figure 5
High Efficiency Hybrid Fuel Cel/Turbine Power Cycle

Emissions from this plant would
be extremely low and below any
current or anticipated future
standards. Figure 6 compares the
combined SOx, NOx, and solid
waste emissions of existing
commercial technologies, IGCC
and IGFC. IGFC technology
achieves the lowest levels of
pollutant emissions in addition to
lower CO, emissions and make-up
water requirements. The CO;
emission is 1.54 1b/kWh and the
make-up water requirement is 6.8
GPM/MWh.

Figure 6
Environmental Impact Comparison of IGFC and
Other Technologies

25" Intemational Technical Canference an Coal Utilization and Fuel Systems
March 6-9, 2000 in Clearwater, FL
Sent on January 24, 2000




Public Comments

Kentucky Pioneer IGCC Demonstration Project
Final Environmental Impact Satement

Herrick, Will
Campton, KY
Page 46 of 108

Experimental testing

Experimental testing of a
20 kW sub-scale fuel cell
stack was conducted® at
Louisiana Gasification
Technology Inc. (LGTI) in
1993-4 by Destec as shown
in Figurc 7. This was the
world’s first test of a
carbonate fuel cell on coal
derived gas. Gas from the
entrained flow Destec
gasifier was further
cleaned-up after bulk gas
clean-up by the fuel cell
test facility and supplied to
the fuel cell. The fuel cell
operated on syn gas from

the gasifier and inter- Figure 7

changeably with natural gas 20 kW Carbonate Fuel Cell Test at the LGTI Gasification
providing normal perform- Facility

ance and stable operation.

After completion of the test, the fuel cell was di bled for post-test inspection. Analysis of

the components indicated no evidence of degradation and no detectable accumulation of coal gas
borne contaminants in the fuel cell electrolyte or in the hardware. These results paved the way
for a larger scale demonstration test.

Clean coal demonstration test

FuelCell Energy is planning to build and test a 2-MW carbonate fuel cell power plant as part of
the Kentucky Pioneer Energy Project by Global Energy. The plant will be located in Trapp, KY
and will be operational in 2003. This project, supponed by DOE as part of the Clean Coal
Technology Program will include a 400-MW I Combined Cycle (IGCC)
and a 2-MW fuel cell power plant (Integrated Gasxﬁcatmn Fuel Cell, IGCF) as shown in Figure
8. The project will feature Advanced Fuel Technology briquettes made of Kentucky coal and
Municipal Solid Waste (MSW) as fuel in the gasification process, adding a renewable fuel
component to the project. The use of municipal solid waste as fuel reduces fuel cost to the
power plant and provides low cost waste elimination. British Gas/Lurgi (BGL) gasification
technology and General Electric advanced turbine power generation will be utilized for the
IGCC.

As shown in Table 1 emissions from this plant will be significantly lower than conventional coal
fired plants using PC boiler, atmospheric fluidized bed, and pressurized fluidized bed
technologies.

25" International Technical Conference on Coal Utilization and Fuel Systems
March 6-9, 2000 in Clearwater, FL.
Sent on January 24, 2000
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Figure 8

400-MW IGCC and 2-MW Fuel Cell Power Plant Process Flow Diagram'*
Source: DOE Project Fact Sheet (Modified)

Table 1
Typical Emission Levels and Waste from Coal Based Power Plant Types

2.5% SULFUR EASTERN COAL
Source: EPRI With Adjustments By Duke Energy
S0, x SOLID CO,
PLANT TYPE EMISSIONS | EMISSIONS | WASTE (DRY) | VENT GAS
LB/MWH LB/MWH LB/MWH LB/MWH

Pulverized Coal (PC w/ESP Only) 357 112 136 1871
Pulverized Coal with FGD and LNB (90
percent $ Removal, NO, Control e 54 22 1508
Atmospheric Fluidized Bed Combustion 3.6 49, 249 1975
(AEBC) 0.5 (SNCR)
Pressurized Fluidized Bed Combustion (PFBC) 33 09 230 1826
Integrated Gasification combined cycle (IGCC)
(99 Percent S Removal) 03 09 123 1695
:gl; TGCC (99 Percent S Removal, 15 PPM 03 04 115 1585
BGL IGFC 0.25 0.18 90 1540

25" Intemational Technical Conference on Coal Utilization and Fuel Systems
March 6-9, 2000 in Clearwater, FL.
Sent on January 24, 2000
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Appendix D

COMMONWEALTH OF KENTUCKY

BEFORE THE PUBLIC SERVICE COMMISSION

In the Matter of:

APPLICATION OF EAST KENTUCKY POWER
COOPERATIVE, INC. FOR A CERTIFICATE OF PUBLIC
CONVENIENCE AND NECESSITY, AND A CERTIFICATE
OF ENVIRONMENTAL COMPATIBILITY, FOR THE
CONSTRUCTION OF A 250 MW COAL-FIRED
GENERATING UNIT (WITH A CIRCULATING FLUID BED
BOILER) AT THE HUGH L. SPURLOCK POWER STATION
AND RELATED TRANSMISSION FACILITIES, LOCATED IN
MASON COUNTY, KENTUCKY, TO BE CONSTRUCTED
ONLY IN THE EVENT THAT THE KENTUCKY PIONEER
ENERGY POWER PURCHASE AGREEMENT IS
TERMINATED

CASE NO.

2001-053

ORDER

East Kentucky Power Cooperative, Inc. (‘East Kentucky”) filed its application on

March 9, 2001 fora Cemﬁcate of Public Convenience and Necessity and a Certificate of
Ci a 250 MW coal-fired generating unit, referred

to as “Gilbert," at the Hugh L Spurlock power station (“Spurlock”) and related

transmission facilities in Mason County, Kentucky. The Gilbert unit was to be

constructed only in the event that East Kentucky's prior agreement to purchase the

output of a 540 MW generating unit proposed by the Kentucky Pioneer Energy, L.L.C.

(“KPE") is terminated. The Attorney General's Office (“AG") and the Kentucky Natural

Resources and Environmental P ion Cabinet, D of Natural

Division of Energy (‘DOE") were granted intervention and a hearing was held on

August 18, 2001..

On July 11, 2001, East Kentucky amended its application to eliminate the

contingent nature of its request because KPE had not met its financial closing deadline
of June 30, 2001. The amended application also revised Gilbert's output from 250 MW
to 268 MW, East Kentucky has not terminated the power purchase agreement because
the power will be sold at a very reasonable price and KPE has indicated that it believes
it can obtain project financing by March 2002. However, due to the delay in KPE's
financing, East Kentucky decided that it cannot reasonably rely on that project to satisfy
its future power supply needs. Therefore, East Kentucky has concluded that it should
proceed to build the Gilbert unit. In the event that KPE is able to secure project
financing, East Kentucky stated that certain provisions in the existing purchase power
agreement would have to be revised and any renegotiated contract will be resubmitted
to the Commission for its prior approval.

East Kentucky submitted to the Natural Resources and Environmental Protection
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Cabinet (“Natural F Cabinet’) a of for
the proposed Gilbert unit. By letter dated May 23, 2001, the Natural Resources Cabinet
Appendix D, Cont.

reported that East Kentucky's proposed Gilbert plant will be environmentally compatible.
East Kentucky determined that additional power will be needed to meet its future

load requirements and it issued a request for proposal to utilities and power marketers
on January 11, 2001. Several responses were received, but East Kentucky's analysis
shows that the proposed Gilbert unit will have the lowest cost. Additional analyses were
performed in response to the request of the AG, One of those analyses shows that
adding one 93 MW combined cycle unit in April 2004 and waiting for the KPE project to
develop will cost $114 million less than adding the Gilbert unit now and then relying on
the KPE development. East Kentucky rejected this scenario, claiming that it should not
place all of its new base load requirements at market risk, contingent on the
development of the KPE project as a commercially viable plant.

The AG recommends that East Kentucky's request to construct the Gilbert unit

be granted. However, if KPE achieves financial closure by the summer of 2002, the AG
suggests that the Commission and the parties explore cancellation of the Gilbert unit.

DOE recommends that East Ker\tucky should plete a full and F ive study
of the ical potential of d d- and distri generation in its
service territory before ing to any new i

Based on East Kentucky's supply anal the of the KPE project,

and East Kentucky's need for additional power, the Commission finds that the
construction of the Gilbert unit should be approved. Further, the Commission finds that
when the KPE project achieves financial closure, East Kentucky should refile the power
purchase agreement for review and approval by the Commission. The filing should
include an analysis of the feasibility of the cancellation of the Gilbert unit and the
substitution of a 93 MW combined cycle unit. In addition, the Commission finds that
East Kentucky should continue to review the feasibility of demand side resources and
provide a detailed analysis of its review in future filings related to generating capacity.
The Gilbert unit has the ability to burn not only coal but also wood waste and
other biomass products due to the nature of a circulating fluid bed boiler. East Kentucky
did not propose to include as part of the initial construction the handling facilities
necessary to burn any of these other products. The AG recommended that the wood
waste handling facilities be included in the unit design and that wood waste be.-4-
considered as one of the primary fuels. East Kentucky acknowledged that the wood
waste handling facilities would cost $2.5 to $3 million and have a relatively short
payback. Due to the potential cost savings over time from burning biomass, the
Commission finds that East Kentucky should conduct a detailed analysis of fueling the
Gilbert unit with wood waste and other biomass products.
East Kentucky indi that transmission facilities would be needed to
maintain stability of the unit at the Spurlock station. A transmission line will be needed
to connect to transmission facilities owned by Cinergy Corp. East Kentucky indicated
that certain agreements are necessary between the utilities, and additional time will be
needed to finalize those agreements. Because of the potential delay in finalizing the
transmission agreements, East Kentucky proposed to delete the transmission portion of
its application and proceed only with the proposed generating facilities. The
Commission finds East Kentucky's proposal to be reasonable.
IT IS THEREFORE ORDERED that:
1. East Kentucky is granted a Certificate of Public Convenience and

y and a C. of Envi Compatibility to construct the Gilbert unit,
2268 MW coal-fired generating unit with a circulating fluid bed boller, at the Spurlock
station at an estimated cost of $367 million.
2. East Kentucky shall conduct a detailed analysis of the benefits of fueling
with wood waste and other biomass products and file that analysis upon completion.
3. East Kentucky's request to delete from consideration at this time the
construction of needed transmission facilities is granted. Within 30 days of completing
all analyses, including the selection of a final route for the transmission facilities and
the.execution of all necessary agreements with other utilities, East Kentucky shall file a new
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application for approval of the proposed transmission facilities.

Done at Frankfort, Kentucky, this 26 th day of September, 2001.

By the Commission
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APPLICATION OF BGL GASIFICATION
OF SOLID HYDROCARBONS FOR

IGCC POWER GENERATION

2000 Gasification Technologies Conference
San Francisco, Califomia

October 8-11, 2000

Presented by:

GLOBAL ENERGY INC.

Richard A, Olliver

With support from:

GENERAL ELECTRIC POWER SYSTEMS
John M. Wainwright

PRAXAIR

Raymond F. Dmevich.2

ABSTRACT

Since last year's GTC C a i number of si events have occurred in
thi ificati New IGCC projects have come on stream with

commecial operation, other new IGCC projects have been announced and started in
development, environmental issues have gained emphasis, and energy prices, notably natural
gas, have escalated dramatically. Directionally, all of these events appear to have created a more
favorable atmosphere for IGCC projects.

Related to an ongoing IGCC project currently in development, a joint analysis has been
performed by Global Energy, General Electric Power Systems, and Praxair to evaluate technical
and ic elements for the of BGL Gasification Technalogy based on solid
hydrocarbon fuel feed to an IGCC for power generation.

Results of the analysis provide a picture of the relative economics in today’s environment for

electrical power generation by conventional natural gas fired combined cycle power systems
pared to using BGL Gasificati inan IGCC ion..3

INTRODUCTION

Over the last few years there have been a number of new Integrated Gasification Combined

Cycle (IGCC) plants placed in operation, under construction, or otherwise in development,

i and fuel applications. Typically, the new IGCC plants have
utilized either solid or liquid hydrocarbons as feed, gasification methods including entrained
flow, fixed bed or fluid bed technologies, and power blocks utilizing various gas turbine systems
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and manufacturers.
Global Energy has several commercial IGCC projects under development based on using BGL
hnology to gasify solid hydrocarbons for power production. Coincident with
these development efforts, several feasibility studies have been performed related to diverse
of the BGL Gasification T . This paper deals with the application of BGL

Gasification Technology fueled with coal and incorporating an Oxygen plant provided by Praxair
and a Power Island using 7FA Gas Turbines provided by General Electric Power Systems.
MACRO-ECONOMIC BACKGROUND

The original concept for performing this particular analysis evolved from ongoing technical
analyses and business discussions related to several IGCC projects currently in development by
Global Energy. The origins of these projects considered site issues and microeconomics of
project specifics; additionally Global Energy kept an eye on the fundamental macroeconomic
issues that were driving the IGCC industry and furthering its growth.

The interesting event that occurred at the inception of this analysis was the dramatic increase in
energy prices this year, notably in prices for electrical power and natural gas. Accordingly, the
analysis shifted its focus to consider the position of BGL Gasification Technology in the IGCC
industry, the economic status of a commercial BGL based IGCC relative to power from natural
gas, and a consideration of other factors of note in the rapidly changing world of energy prices.
BASIS FOR ANALYSIS

For purposes of this analysis, a single design case was developed and analyzed for the BGL
Gasificati ially idering use of Pittsburgh # 8 coal as the
solid hydrocarbon feed to the Gasification Island. 4

OVERALL IGCC CONFIGURATION

As shown in Attachment C, the overall project configuration includes the Gasification Island,

comprised of the BGL gasification units, ASU, and syngas cooling and cleanup units, and the
Power Island, which consists of two General Electric 7FA gas turbine generators and HRSGs
and one steam turbine, all optimized for firing on syngas, but capable of operation on natural gas.
At site design, ambient conditions of 59°F, 14.28 psia and 60% RH, Gross and Net Electrical
Power Output are approximately 586MW and 538MW, respectively, and Net Heat Rate is 8072
BTU/KWh, HHV. Plant capital cost is assumed to be $1000/KW. The plant includes normal
offsites, utilities and infrastructure required to support the main operating units.

GASIFICATION ISLAND

As shown in Attachment D, the BGL Gasification process is a fixed bed type gasifier that uses a
lock hopper system to admit dry feed to the pressurized reaction vessel. The gasifier units are
refractory lined and water jacket cooled. As the feedstock descends itis heated by rising high
temperature gases. Moisture and volatile light hydrocarbons leave the coal soon after the feed
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enters the gasifier unit and exit the gasifier with the syngas stream. Oxygen and steam are
injected near the bottom of the unit and react with devolatilized coal to provide thermal energy
needed for the formation of syngas companents. The high temperature also converts the inert
ash content of the coal into vitreous frit or slag.

The vitreous frit is removed from the bottom of the gasifier via a lock hopper and is water
quenched, thus capturing the inorganic content of the feedstock as a glassy silica matrix material
resembling coarse sand. The vitreous frit is an environmentally benign synthetic aggregate
material suitable for use as roadway base, roofing material and seawall construction.

The BGL Gasification IGCGC system offers the following features:

[High gasification efficiency (carbon conversion), typically over 92%,

MUse of run-of-the-mine coal or other carbon-based feedstock,

[High thermal efficiency and simple heat exchanger for convenient heat recovery,

MHigh gasifier throughputs,

ISuperior environmental performance, and

A closed loop system with no primary stack and no ash residue.

The synthesis gas produced in this process is made up primarily of carbon monoxide and
hydrogen (more than 85% by volume), and smaller quantities of carbon dioxide and methane..5
Hot syngas leaving the top of the gasifier is quenched and purified. Particulates and other
impurities are removed in this initial gas processing stage. Heavier oils and tars will condense
during cooling, and are retumed to the gasifiers for reflux into the hearth one.

Sulfur compounds in the feedstock are converted mainly fo H2S and smaller quantities of COS
in the raw syngas. Over 99% of these are removed through acid gas cleanup and sulfur recovery
units prior to combustion in the gas turbines, resulting in exceptionally low SO2 emissions. The
acid gas cleanup is accomplished using a selective solvent; the sulfur recovery is accomplished
with the use of a process unit employing the Claus reaction to generate elemental suffur. The
elemental sulfur in these compounds is a commercially saleable product.

POWER ISLAND

The Power Island is based on a configuration of two trains of dual-fuel General Electric 7FA gas
turbines with hydrogen-cooled generators. Each train is coupled to its own Heat Recavery
Steam Generator (HRSG), which together will provide superheated steam for a single steam
turbine generator. The system enables transfer to natural gas should syngas flow be interrupted.
This provides for Power Island availability equal to that of conventional natural gas fired power
plants.

Prior to entering the gas turbine combustor, the syngas is saturated with water and is then
superheated. Additionally, nitrogen from the ASU is moisturized, superheated, and injected into

Page 54

D-104



